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Metropolitan Water and Sewerage Board. 



To the Honorable Senate and House of Representatives of the Commonwealth 

of Massachusetts in General Court assembled. 

The Metropolitan Water and Sewerage Board, established under 
the provisions of chapter 168 of the Acts of the year 1901, has al- 
ready presented to your Honorable Body an abstract of the account 
of its doings, receipts, expenditures, disbursements, assets and lia- 
bilities for the fiscal year ending on IsTovember 30, 1911, and now, 
in accordance with the provisions of chapter 235 of the Acts of the 
year 1906, it presents a detailed statement of its doings for the 
calendar year ending on December 31, 1911, being its 

ELEVENTH ANNUAL REPORT 

made since the consolidation of the Metropolitan Water Board and 
the Board of Metropolitan Sewerage Commissioners on March 20, 
1901. 

I. ORGANIZATION AND ADMINISTRATION. 

(1) Board, Officers and Employes. 

The term of office of Henry P. Walcott, M.D., expired on March 
21, 1911, and he was reappointed for the three years next succeed- 
ing. The membership of the Board has consequently remained as 
in the preceding year: Henry H. Sprague, chairman, Henry P. Wal- 
cott, M.D., and James A. Bailey, Junior. William N. Davenport 
has continued as secretary and in charge of the auditing department. 
Alfred F. Bridgman has been the purchasing agent and Miss Alice 
G. Mason the bookkeeper. 

There are also employed in the administrative office a paymaster, 
an assistant in auditing, two general clerks, three stenographers and 
clerks, a telephone operator, a messenger, and a janitor with two 
assistants, one of whom acts as watchman. 
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Such general conveyancing work and investigation of real estate 
titles in the different counties as has been called for during the 
year has been performed by George D. Bigelow and Miss Alline E. 
Marcy, 

The consulting engineers of the Board are Hiram F. Mills and 
Frederic P. Steams, who are called upon for services when matters 
arise which require such consideration. 

Dexter Brackett, Chief Engineer of the Water Works, has had 
supervision over the various departments of both construction and 
maintenance. William E. Foss has been Assistant to the Chief 
Engineer and has exercised a general charge over engineering work 
in all departments. The following have also acted under the direc- 
tion of the Chief Engineer: Elliot B. B. Allardice, Superintendent 
of the Wachusett Department ; Charles E. Haberstroh, Superintend- 
ent of the Sudbury and Cochitiiate Works and of the portion of 
the Weston Aqueduct above the Weston Reservoir; Samuel E. Kil- 
1am, Superintendent in charge of the Weston Reservoir and the re- 
maining portion of the Weston Aqueduct and of all reservoirs and 
pipe lines within the Metropolitan District; and Arthur E. O'Neil, 
Superintendent of the several pumping stations. 

There has been a slight decrease in the number of the engineering 
force during the past year. The average force employed on construc- 
tion and maintenance during the year has included, in addition to 
the Chief Engineer, 4 department superintendents, 2 division engi- 
neers, 8 assistant engineers, and 35 others in various engineering 
capacities and as sanitary inspectors, clerks, stenographers and mes- 
sengers, the total force numbering 50. The maximum engineering 
force employed at any one time during the year on both construc- 
tion and maintenance was 57. 

A maintenance force in addition to those engaged in engineering 
capacities, as above mentioned, numbering upon the average during 
the year 225, has been required at the pumping stations, upon reser- 
voirs, aqueducts, pipe lines, and upon minor construction work. At 
the end of the year this force numbered 219. 

William M. Brown, Chief Engineer of the Sewerage Works, has 
had charge of both construction and maintenance. He has been 
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assisted during the year by Frank I. Capen and Frederick D, Smith, 
Division Engineers, who have been in supervision of both construc- 
tion and maintenance departments of the !I^orth and South systems, 
by .Henry T. Stiff, Division Engineer in charge of the office and 
drafting, by 1 assistant engineer and by 10 others employed in 
various engineering capacities and by two clerks and stenographers. 

The maximum engineering force employed at any one time during 
the year on construction and maintenance of Sewerage Works 
was 17. 

The regular maintenance force required in addition for the oper- 
ation of the pumping stations, the care and inspection of the sewers, 
and for other parts of the Sewerage Works, exclusive of the engi- 
neers and day-labor forces, has upon the average numbered 159. 

The whole regular force of the Sewerage Department at the end 
of the year numbered 178, of whom the Chief Engineer and 12 
assistants and draftsmen were engaged in general upon the works, 
and, of the remainder, 99 were employed upon the North System 
and 66 upon the South System. 

The day-labor forces under the supervision of the engineers and 
the immediate direction of the foremen have been employed during 
the year in connection with the extension of the East Boston pump- 
ing station and its equipment, and in the building of the locker and 
stable buildings at East Boston. 

The maximum number of men employed upon contracts and upon 
day-labor construction on the Sewerage Works during the year was 
for the week ending September 9, when the number amounted to 99. 

(2) Offices and Buildings. 

The offices of the Board and the secretary, and of the auditing 
and conveyancing departments, and the main engineering offices of 
both Water Works and Sewerage Works, are located in the buildings 
numbered 1 and 3 Ashburton Place, at the corner of Somerset Street, 
in Boston. 

The headquarters of the Wachusett Department of the Water 
Works are at the gate and power house at the Wachusett Dam, in 
Clinton. The branch office for the Sudbury Department is main- 
tained at South Framingham. Headquarters of the maintenance 
force of the Water Works for the northern part of the Metropolitan 
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District are maintained in the Glenwood pipe yard in Medford, 
where there are offices, shops, store-rooms and stables ; and the main- 
tenance force for the southern part of the District has headquarters 
in like buildings at the Chestnut Hill Eeservoir. 

Branch headquarters of the maintenance and repair forces of the 
Sewerage Works are maintained for the North Metropolitan System 
at the stable and locker building at East Boston and at the Deer 
Island pumping station, and for the South Metropolitan System at 
the Ward Street pumping station and at the storage yard at Hough's 
Neck. 

II. METROPOLITAN WATER DISTRICT. 

The Metropolitan Water District now comprises the cities of Bos- 
ton (including by annexation the former town of Hyde Park), Chel- 
sea, Everett, Maiden, Medford, Melrose, Newton, Quincy and Som- 
erville, and the towns of Arlington, Belmont, Lexington, Milton, 
Nahant, Eevere, Stoneham, Swampscott, Watertown and Winthrop, 
— in all 9 cities and 10 towns. The District has an area of 174.8 
square miles, no additional municipalities having been admitted into 
the District during the year. Its population, according to the 
United States Census taken for April 1, 1910, was 1,070,266. The 
population of the District on July 1, 1911, the date upon which 
calculations for the Water Works are based was estimated as 
1,101,930. 

The city of Newton and the town of Hyde Park, though belong- 
ing to the District, did not take water from Metropolitan sources 
during the year 1911, but the section formerly constituting the town 
of Hyde Park will be furnished with water during the year 1912. 

IIL METROPOLITAN WATER WORKS — CONSTRUCTION. 

The total amount expended for the construction and acquisition 
of the Metropolitan Water Works since the passage of the Metropol- 
itan Water Act in the year 1895 has been $41,932,850.44. 

The total amount expended during the calendar year on account 
of the construction and acquisition of works has been $385,920.88. 
There has been expended on account of the Wachusett power plant 
the sum of $112,564.42; for the improvement of the Wachusett 
watershed, the sum of $4,505.95; in the laying of the new 60-inch 
main for bringing the supply of water from the Weston Aqueduct 
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into the Metropolitan District, the further sum of $70,689.92; for 
the reinforcement of the supply of East Boston, the further sum of 
$19,564.92 ; on account of the new pumping engine which has been 
installed at Chestnut Hill pumping station for the use of the south- 
em high-service district, $60,874.71 ; in the laying of a new main to 
Hyde Park and on account of the construction of a new pumping 
station, the sum of $107,824.97; and for other minor works, engi- 
neering and administration expenses, the remaining sum of $9,- 
995.99. 

(1) Wachusett Powee Plant. 

The machinery for utilizing the fall of the water at the Wachu- 
sett Dam for the development of power has been installed during 
the past year in the large gate and power house erected at the foot 
of the dam. In accordance with the contracts which had been made 
in the preceding year four large hydraulic turbines with four elec- 
tric generators have been introduced, each turbine being guaranteed 
to develop 1,200 horse power with an average efficiency a little ex- 
ceeding 80 per cent. The machinery is provided with an adequate 
equipment of valves, governors, switchboard, recording instruments 
and other nej^ssary apparatus for the development and transmission 
of power. 

The water for supplying the turbines is introduced through verti- 
cal chambers and wells originally constructed in the dam, through 
which it falls to a depth of about 111 feet below the line of high 
water in the reservoir, and is thence conveyed in pipes to the tur- 
bines from which it is afterward discharged into the Wachusett 
Aqueduct. 

The power generated is conveyed from the power house by under- 
ground cable for a distance of 815 feet to a point near the Central 
Massachusetts Eailroad, where a building, 20 feet long and 14 feet 
wide, has been erected to contain the necessary apparatus for the pro- 
tection of the power house and its machinery against lightning cur- 
rents, and whence the power is transmitted by an overhead pole line 
for about 600 feet to a connection with the line of the Connecticut 
Eiver Transmission Company. At this connection the electric 
energy developed is delivered to the Transmission Company in ac- 
cordance with a five-year contract made with the Company in the 
preceding year. 
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It is anticipated tliat a total, equivalent to an average of about 
2,600 horse power, will be delivered to the Company, but the amount 
will necessarily vary according to the quantity of water required 
to be introduced into the Wachusett Aqueduct for the supply of the 
Metropolitan District, and according to the necessity of conserving 
the Wachusett water supply and utilizing the other sources of sup- 
ply from which water is drawn for the District 

The work was completed so that the Board was able to begin to 
furnish power to the Connecticut River Transmission Company ou 
August 10, 1911. 

(2) Impeovement op the Watebsheds. 

For the better protection of the waters of the Wachusett Reser^ 
voir the Board has acquired during the year several parcels of land 
containing in all 125.5 acres and situated in the towns of West 
Boylston and Sterling. The lands acquired lie on both sides of 
Waushacum Brook which runs from Waushacum Pond to the reser- 
voir and is one of the principal feeders of the reservoir. They are 
generally of a swampy nature, in unsatisfactory condition, and 
would if occupied by dwellings afford a particular menace to the 
water supply. 

Two other tracts having an area of about five acres, situated in 
Boylston on the margin of the Wachusett Reservoir, were acquired 
by exchange. 

About one and a half acres in the town of Framingham were 
acquired for the protection of Framingham Reservoir No. 2, as 
their situation upon the shores of the reservoir and near the thickly 
settled portions of the town offered particular inducement to pur- 
chasers for building purposes. 

A further small parcel in Natick of about one-fifth of an acre was 
acquired and added to the margin about Lake Cochituate where the 
shore was exposed. 

(3) DisTEiBUTioN System. 
(a) Additional Weston Aqueduct Supply Main. 

During the last year a section about 2,700 feet long of the addi- 
tional supply main which is to connect the terminus of the Weston 
Aqueduct with the Chestnut Hill Reservoir, has been completed, 



WESTON AQUEDUCT SUPPLY MAIN -JunCth 
COVEREO Steel Pipe with 76-inch Concf 
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so that now, of the entire length of about 34,650 feet, all the lower 
portion of the line for a distance of about 20,260 feet, ending with 
the mains near the Chestnut Hill Reservoir, has been constructed; 

The most important part of the work accomplished during the 
past year was in connection with the tunnel which extends for a dis- 
tance of a little more than 2,000 feet through a hill in the north- 
easterly part of the city of Newton. The rock excavation for the 
tunnel had been made in the preceding year, but there remained 
principally to be performed the concreting of the excavation for the 
making of the 76-inch tunnel and the making of connections at each 
end of the tunnel with the 60-inch iron pipes by lengths of about 
180 feet of 80-inch steel pipes. The tunnel has been constructed 
of sufficient size to be available for another supply line in the 
future. 

The portion of the main line completed was put into service of 
the water supply on November 4, 1911. 

(b) New Supply Main for East Boston* 

The laying of the 36-inch pipe in the tunnel under Chelsea Creek, 
which had been built in the previous year in order to make a further 
connection between East Boston and the Metropolitan Main in Chel- 
sea, was completed, and the spaces between the pipes and the brick 
lining of the tunnel were filled with cement concrete. The new 
line was put into service on February 17, 1911, and a much-needed 
protection was afforded to the East Boston section in case trouble 
should arise with the two old mains, upon which its supply de- 
pended. 

(c) New Pumping Engine at Chestnut Hill. 
The new pumping engine for the southern high service has been 
fully installed in the Chestnut Hill pumping station and was placed 
in service on March 27, 1911, but the final test has not yet been 
made. It is capable of pumping 40,000,000 gallons per day with 
a lift of 130 feet. 

(d) Supply of Water to Hyde Parh 
Although the town of Hyde Park was included in the Metropoli- 
tan Water District it had hitherto depended upon its own sources 
of supply and had not been furnished with water from the Metro- 
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politan Works. On March 28, 1911, however, it called upon tlie 
Board to furnish it with a water supply, which the town was entitled 
to receive upon its application under the Metropolitan Water Act. 
An appropriation of $212,000 for the necessary expenses of extend- 
ing the system to that town was subsequently made by the Legisla- 
ture and the work of construction was immediately begun. 

A line of 24-inch pipe has been laid from a connection with the 
main line at Forest Hills in Roxbury to a point in Hyde Park near 
the boimdary line, a distance of 10,200 feet, and from this point a 
further 20-inch line has been laid for a distance of 6,700 feet to 
make connection with the Hyde Park system in the central part of 
the town. Both these lines had been completed so as to be ready 
to furnish a supply to Hyde Park at the beginning of the year. The 
water which is thus supplied will be furnished at a pressure less 
than that which is desirable for the higher sections, and the pro- 
posed extension includes the erection of a pumping station near the 
boundary line at the junction of the two new mains. The necessary 
land has been purchased, extending from Hyde Park Avenue to the 
railroad, where a switch track will be laid for the delivery of coal 
to the station. Work has been begun upon foundations of the struc- 
ture, and a contract has been made for two pumping engines, each 
having a capacity for pumping 3,000,000 gallons in 24 hours. 

A 20-inch pipe line has also been laid, about 3,000 feet long, from 
the pumping station to connect with a main of the cily of Boston in 
West Roxbury, by which water can be pumped from this station to 
supply the higher portions not only of Hyde Park, which has now 
become a part of the city of Boston, but also of West Roxbury and 
Milton. 

It is expected that the pumping station will be completed and 
equipped and put into operation before the end of the year. 

(4) Acquisition of Lajsds and Settlements fob Damages. 

The Board has acquired by purchase during the past year addi- 
tional lands in fee amounting to 133.472 acres and has acquired by 
taking, easements in 0.383 of an acre. The total acquisitions of land 
in fee and in easement have thus amounted to 133.855 acres. 

Of the lands acquired, three tracts containing 80.788 acres in 
West Boylston and Sterling, were situated on Waushacum Pond and 
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Brook; one tract containing 44.75 acres was situated on French 
Brook in Boylston; two tracts situated partly in Hyde Park and 
partly in Boston, containing 1.421 acres in fee and easements in 
another parcel of 0.383 of an acre, were acquired in order to provide 
for the laying of a pipe line, and for the erection of a pumping sta- 
tion for the Southern High Service ; a parcel of land containing 0.21 
of an acre in Natick was situated on the margin of Lake Cochituate ; 
and a parcel containing 1.433 acres in Framingham was on Framing- 
ham Reservoir ISo. 2. Two remaining tracts in Boylston having an 
area of 4.88 acres were acquired by exchange. 

The Board has conveyed away in exchange a small parcel of land 
in Boylston, containing 0.32 of an acre, and has granted to the 
Worcester County Commissioners the right to use, subject to revo- 
cation, 22 acres of land on Pleasant Street in West Boylston for for- 
estry and agricultural purposes in connection with the Worcester 
County Training School. 

The settlements made during the year on account of land both 
purchased and taken have numbered 9. The total amount paid in 
settlements was $12,229.03. All of these settlements were effected 
by voluntary agreement. 

There have been 5 takings of land in fee, including a total of 
64.219 acres, all of which were of parcels to which title by deed had 
previously been acquired, and there was made an additional taking 
of easements and rights in 0.383 of an acre which had not been 
previously acquired. Takings of temporary rights of way and 
occup9,ncy of lands in Newton, in all of 3.569 acres, were made for 
the purpose of constructing a tunnel in connection with the Weston 
Aqueduct Supply Mains. 

The following is a list of the takings made during the year for 
the Water Works : — 
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Takings for Metropolitan Water Works for the Year 1911. 



No. 



LoCATIOlf AMD DvCBIFTIOir. 



BMordwL 



P ui 'pu— <rf Taking. 



187 



188 



139 



140 



141 



142 



West Boylflton and Clinton. — Laursl 
Street in West Boylston. on 
West Berlin roed, Clinton. Area, 
fee in 9.246 ecrae. 

Holden,~TietM mill property. Area, 
fee in 42.12 acne. 

Newton, — Additional rights of way 
and to occupy in extension of same 
righU taken May 12, 1910, relating 
to lands near Commonwealth and 
Grant avenues and Ward Street. 
Area, right to occupy, 2.99 acres, 
rights of way in 0.579 acre. 

Hyde Park, — Hyde Park Avenue 
and easonents in railroad location 
and liansur Street and Qrew Av- 
enue. Area, fee in 1.276 acres, 
ments in 0.128 acre. 



Boston (West Roacbury). — Parcel 
adjoining location of New York, 
New Haven ft Hartford R.R. Co.. 
westerly from Hyde Park Avenue 
and easements in liansur and 
Burley streets. Area, fee in 0.146 
acre, easements in 0.266 acre. 

Framingham, — Between Fountain 
Street and location of Boston ft 
Albany R.R. Co. Area, fee in 
1.433 acres. 



Anna E. Russell, Lu- 
einda E. T<arkin. 



AbelC. Haynes. 



John Ward and hdrs 
of Qeorge K. Ward, 
heirs of Francis Pet- 
tee, Nehemiah W. 
Rice H oZ., Caroline 
R. Braman, Charles 
Q. Rice. 



Eva M. NesBon, Carl 
Stohn and easfi 
ments in location of 
New York. New 
Haven ft Hartford 
R.R. and private 
ways. 

Eva M. NesBon and 
easements in private 
ways. 



Bridcet McLaughlin 
ana Mary Gallagher. 



IMl. 

May 20. 



May 20. 



Sept. 1. 



Sept. 9. 



Sept. 9. 



Nov. 24. 



Improvement of WaohiH 



Imiwovement of Waohn- 
sett watershed. 

Weston Aqueduct supiify 



Southern high-serviee 
pipelines. 



Southern hig h sa t ni pe 
);>ipe lines. 



^amingham 
No. 2. 



IV. WATER WORKS — MAINTENANCE. 

(1) Operation op Works. 

The maintenance and operation of the Metropolitan Water Works 
during the past calendar year has required the expenditure of $362,- 
819.46. 

(2) Storage Eesebvoibs. 

The following reservoirs are maintained for the collection and 
storage of water in the various watersheds which serve as sources of 
supply for distribution to the different municipalities in the Dis- 
trict : — 
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Capacity in QaUoni. 

Cochituate watershed: — 

liake Cochituate, including Dudley Pond, .... 2,328,300,000 

Sudbury watershed : — 

Sudbury Reservoir, 7,253,500,000 

TVamingham Reservoir No. 1, 287,600,000 

Framin^am Reservoir No. 2, . ' 529,900,000 

Framingham Reservoir No. 3, 1,180,000,000 

Ashland Reservoir, 1,416,400,000 

Hopkinton Reservoir, 1,520,900,000 

Whitehall Reservoir, 1,256,900,000 

Farm Pond, 167,500,000 

Waehusett watershed : — 

Wachusett Reservoir, 64,968,000,000 

Total, 80,908,900,000 

• 

The various reservoirs are capable of bolding in storage 80,908,- 
900,000 gallons, but their full capacity was not reached diuring the 
year. At the beginning of the year the total quantity in storage 
was 59,327,000,000 gallons. The maximum quantity in storage was 
reached on May 2, when there were contained 67,953,900,000 gal- 
lons, a quantity less than that in any preceding year since the 
Wachusett Eeservoir was first filled. The quantity decreased until 
October 18, when there were 56,503,900,000 gallons. During the 
latter part of the year there was a gain in storage so that on Janu- 
ary 1, 1912, the reservoirs contained 59,980,000,000 gallons, or 
somewhat more than the quantity held at the beginning of the year. 

At the Wachusett Eeservoir high-water mark was not reached, 
the highest elevation of water at any time being on June 10, when 
the elevation was 387.41 feet, or 7.6 feet below the high-water mark 
of the reservoir. At the end of the year, however, the reservoir 
was nearly 3 feet higher than at the beginning. 

Little work has been required upon the margins of the Wachusett 
Eeservoir, but the carrying of materials and machinery in connec- 
tion with the installation of the power plant at the Wachusett Dam 
has so worn the roadways that considerable repairs have been re- 
quired. The work has been done in conjunction with th^ authorities 
of the town of Clinton and the various ways have been restored to 
good condition. 

A small concrete building has been erected on the grounds below 
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the Wachiiflett Dam for use as a parage and for a fltorehoufle for 
tools used in the care of the grounds. 

The Sudbury Reservoir, which receives the supply from the Wa- 
chusett Reservoir, and Framingham Reservoir No. 3, into which a 
portion of the Sudbury waters is discharged, were kept full or nearly 
full during the year in order to facilitate the furnishing of the supply 
to the Metropolitan District. 

On account of the desire to utilize so far as practicable during 
the past year the waters of the Ashland, Hopkinton and Whitehall 
reservoirs, as well as those of Framingham Reservoir No. 2, these 
reservoirs have been drawn upon for considerable periods for the 
Metropolitan supply. 

No water has been drawn from Framingham Reservoir No. 1 or 
from Farm Pond for Metropolitan uses, although the town of Fram- 
ingham has obtained the larger part of its supply from filter gal- 
leries located on the shores of Farm Pond. 

Lake Cochituate was drawn upon during the larger portion of the 
year for the supply of the Metropolitan District. Some further land 
has been acquired for increasing the margin about the lake, and a 
low, shallow area on the shore has been filled. The general improve- 
ment by which the surface drainage from the village of Cochituate 
is diverted into Bannister's Brook and the Sudbury River has been 
completed. 

(3) Aqueducts. 

The Wachusett Aqueduct, through which is carried the water from 
the Wachusett Reservoir into the Sudbury Reservoir, was in oper- 
ation a total of 198 days in the year. An average of 65,580,000 
gallons per day for the entire year was drawn from the reservoir, 
which was less than two-thirds of the quantity drawn in the preced- 
ing year, on account of the greater utilization of the other sources 
of supply. 

The Sudbury Aqueduct was in constant use during the year and 
discharged into the Chestnut Hill Reservoir 70,560,000 gallons per 
day, 47,768,000 gallons being drawn from the Sudbury Reservoir 
through Framingham Reservoir No. 3, and 22,792,000 gallons from 
Framingham Reservoir No. 2. 

The Cochituate Aqueduct was in operation for 210 days during 
the year and the quantity drawn was equivalent to a daily average 
of 9,522,000 gallons for the entire year. 
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ith the exception of 1% hours on a single day the Weston Aque- 

was in continuous service and there was an average daily flow 

9,839,000 gallons for the year. 

- . therefore appears that a greater use has been made during the 

\ year of the waters of both Framingham Reservoir No. 2 and 

contributing reservoirs in the southern part of the Sudbury 

srshed, and also of the waters of Lake Cochituate which, on 

#iint of the works in progress, were not utilized at all for the 

iropolitan District in the preceding year. 

■ 

(4) Distributing Reseevoibs. 

The various distributing reservoirs and standpipes have been kept 
ibstantially full during the year not only as a protection and relief 
a case of accident and emergency, but also in order to secure a 
ipoper distribution of the water through the District. 

Their respective locations in the different parts of the Metropol- 
ian District and their capacities are as follows : — 

Capacity in Gallons. 
\ 

Spot Pond, Stoneham and Medf ord, 1,791,700,000 

Chestnut Hill Reservoir, Brighton district of Boston, . . 300,000,000 

Weston Reservoir, Weston, 200,000,000 

Fells Reservoir, Stoneham, 41,400,000 

Mystic Reservoir, Medford, 26,200,000 

Waban Hill Reservoir, Newton, 13,500,000 

Forbes Hill Reservoir, Quincy, 5,100,000 

Bear Hill Reservoir, Stoneham, 2,450,000 

Arlington Standpipe, Arlington, 550,000 

Forbes Hill Standpipe, Quincy, 330,000 

Total, 2,381,230,000 

(5) Pumping Stations. 

Of all the water supplied to the various municipalities of the Met- 
ropolitan District 73 per cent., or nearly three-quarters, is brought 
to Chestnut Hill and pumped from the Chestnut Hill pumping sta- 
tions. The remaining 27 per cent, is delivered by gravity into the 
large mains of the District. Some of the higher portions of the 
District are supplied by a second pumping from the Spot P^ 
Arlington and West Roxbury stations. 
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The average quantity pumped per day during the year at the 
Chestnut Hill stations was 80,435,000 gallons, at the Spot Pond 
station 7,590,000 gallons, at the Arlington station 835,000 gallons, 
and at the West Boxbury stetion 690,000 gallons, a total of 89,550,- 
000 gallons a day being upon the average pumped at aU the sta- 
tions. 

The following are the several pumping stations: — 



Number 
of 

EnginM. 



Cootnet 

Capad^ p«r 

Day 

(GaUona). 



LiftCFeet). 



Cheitnut Hill High-aervioa Statkm. 
ChMtnut Hill Low-aenrioe 8tation« 
ChMtnut Hill Lo w ■wvi ca Station. 
Spot Pond Station, . 
Arlington Station, 
West Roxbury Station, 



4 

8 
1 
2 
2 
8 



06,000,000 

105.000.000 

40.000,000 

80.000,000 

3.000,000 

3.760.000 



138 
00 
130 
135 
290 
140 



The total cost of operating all of the stations during the year was 
$97,196.68, or $2.97 per million gallons pumped, which is a slight 
decrease from the cost of the preceding year. Of the total cost, 
$58,596.44 was expended for labor and $33,197.54 for fuel. 

The total amount of coal purchased during the year was 10,034.88 
gross tons, of which 7,277.16 tons were bituminous, 100.93 tons 
anthracite, 2,107.10 tons buckwheat anthracite and 549.69 tons an- 
thracite screenings. The average cost of bituminous coal delivered 
in the bins at the various stations varied from $3.90 to $4.46; the 
average cost of anthracite coal was $5.17; the cost of buckwheat 
varied from $2.69 to $4.37, and that of anthracite screenings from 
$2.50 to $2.72. 

A change was made in the requirements of the contracts for the 
purchase of bituminous coal by which the number of heat units re- 
quired was increased and the allowable percentage of ash was de- 
creased. An improvement in the quality of the coal furnished 
resulted. The contracts for furnishing coal continue to provide that 
a deduction shall be made when the coal falls below the requirements 
and at the same time the price is increased if it is found superior to 
the requirements. 

A new pumping engine for the high service, which is located in the 
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low-service pumping station, has been in operation the latter part of 
the year. 

(6) Pipe Lines. 

The total length of the pipe lines owned and operated by the Board 
is 101.58 miles, the length of 4.56 miles having been added during 
the year. The Metropolitan mains are connected with local mains 
by which the water is distributed to the various municipalities of the 
District, and these local mains of 4 inches and more in diameter 
have a total length of 1,569.92 miles. 

During the year the abolishment of the grade crossing of the 
Fitchburg Eailroad at Webster Avenue in the city of Somerville 
made necessary a change in the main 48-inch pipe line which had 
been laid through Webster Avenue, It was necessary to raise a length 
of about 983 feet, and the line for this distance has been carried over 
the railroad on a permanent steel bridge. The pipes were raised 
about 17 feet at the railroad crossing. The work was performed in 
connection with the Boston & Maine Eailroad, the more difficult 
parts of the work being performed directly by the Board. The entire 
cost of the work, including both the portion done by the Board and 
that done by the Eailroad, was $15,616.42. For its expenditure the 
Board was reimbursed by the parties charged with the expense of the 
improvement. 

The construction of a larger channel for Stony Brook at Morton 
Street in West Eoxbury by the City of Boston compelled the building 
of piers for the support of the 36-inch water main which crosses the 
channel at this point. 

No serious break in any of the pipe lines occurred during the past 
year, but there were 43 leaks of a minor character which have re- 
quired repairing. Of these leaks 36 were due to defective joints, 
some at wooden joints but the larger part at leaded joints. 

(7) Clinton Sewerage Wobks. 

The Clinton pumping station was in operation during the entire 
year, and though there was a considerable extension of the sewerage 
system in the town, the average quantity of sewage daily pumped to 
the filter-beds was 829,000 gallons, the same as last year. The total 
cost of pumping the sewage was $3,014.85, or $9.97 per million 
gallons pumped. 
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There has been an improvement in the efficiency of the filter-beds, 
effected by the recent construction of additional underdrains and the 
placing of distributors on the beds in order to secure a uniform- dis- 
tribution of the sewage, and the results show a decided improvement 
in the effluent* 

The cost of maintaining the filter-beds was $3,797.52, or $12.63 per 
million gallons treated. The increase of the cost was due to the re- 
quired increase in the rates paid to laborers. 

(8) Pbotection op the Wateb Supply. 

(a) Diversion of Surface Drainage from Lake Cochituate. 

The works which have been in progress of construction for the 
diversion of the surface drainage which had found its way into Lake 
Cochituate were completed early in the year, and the drainage is now 
carried to Bannister's Brook from which it flows into the Sudbury 
Eiver. The work involved the building of an open channel of 5,876 
feet, a channel covered with concrete for 3,454 feet, and the laying 
of 1,491.5 feet of 24-inch, 18-inch and 12-inch pipe. The total cost 
of the work was $34,558.02 and was charged to the appropriation for 
maintenance. 

(6) Improvement of the Wachusett Watershed. 

In addition to the acquisition of low lands situated upon Wausha- 
cum Brook, through which the waters of Waushacum ponds are car- 
ried into the Wachusett Reservoir, for the protection of the water 
supply the brook itself has been straightened, deepened and widened, 
and generally improved on both sides. 

(c) Pegan Brook Filtration Works. 

The Pegan Brook pmnping station, at which is pumped the sur- 
face drainage of the thickly settled portion of the town of Natick 
upon filter-beds on the margin of Lake Cochituate, was in operation 
193 days during the year, and a daily average of 605,310 gallons 
was pumped. The cost of operating the pumping station and filter- 
beds was $2,731.18, a cost per million gallons filtered of $12.36. 
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(d) Marlborough Brook Filter-heds. 

The Marlborough Brook filter-beds, which have been conBtmcted 
near the month of the Marlborough Brook as it enters the Sudbury 
River, are 24 in number, 16 of them being artificial beds and 8 
natural beds, and they have an area of 14 acres. These beds have 
been sufficient to care for the entire flow of the brook, which receives 
the surface water from thickly settled portions of the city of Marl- 
borough. 

{e) Sterling Filter-beds. 

The filter-beds constructed on the brook which fiows through the 
central portion of the town of Sterling and into Waushacum Pond, 
and the smaller filter-beds at Sterling Junction, which were built to 
intercept the sewage of the summer cottages and to prevent the pol- 
lution of Waushacum Pond, have been successfully operated and 
their care has involved but little expenditure. 

(/) Drainage Ditches. 

ISTo additions have been made to the ditches which have been kept 
in operation in order to provide a quick drainage of several of the 
larger swamps on the watersheds and to prevent the discoloration and 
deterioration of the water flowing from them, but the existing ditches 
have required considerable repairs and oversight during the year. 

(g) Sanitary Inspection and Policing. 

A constant inspection is made of all the watersheds which con- 
tribute to the supply of water to the Metropolitan District so as to 
prevent the existence of sources of pollution. All premises which 
seem to be subject to conditions which might be injurious are kept 
under surveillance and it is sought to remedy the troubles which are 
found to exist. In many cases remedies are effected by removing 
the cause of the pollution, by causing connections to be made with the 
sewers, by the building of cesspools and otherwise. There are other 
cases where complete remedies are more difficult and where tem- 
porary arrangements have to be made until more comprehensive 
measures can be adopted. At the end of the year the premises are 
reported as " unsatisfactory ", unless effective means have been taken 
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to secure the prevention of pollution, or if the premises continue a 
menace which will require continued attention. 

The great industrial development of sections of Framingham dur- 
ing the past year has caused the erection of many buildings on tracts 
where the disposal of the sewage by cesspools is difficult, and an ex- 
tension of the local sewerage system is urgently called for in prevent- 
ing a future pollution of the water supply. 

Examination has been made of 1,515 premises on the Wachusett 
watershed and of 7,235 premises on the Sudbury and Cochituate 
watersheds, and reports have been made thereon with reference to 
cesspools, privy, sink and barn drainage, manufacturing wastes and 
sewer connections. At the end of the year it was reported that 66 of 
the premises in the Wachusett watershed and 113 premises in the 
Sudbury and Cochituate watersheds were regarded as unsatisfactory, 
that is, that trouble might possibly arise under unfavorable circum- 
stances and that they required further attention. 

A comparison of the tables which are furnished in the report of the 
Chief Engineer with those of past years would indicate that there 
has been a gradual improvement in the sanitary condition of the 
watersheds. 

There were 9 cases of typhoid fever reported from the Wachusett 
watershed and 33 cases on the Sudbury and Cochituate watersheds. 
In all these cases precautions were taken to prevent the spread of the 
disease and the pollution of the water supply, and no trouble was ex- 
perienced from them. 

The sanitary inspection has been performed by William W. Locke, 
C.E., with two assistants, but other employes of the Board have been 
called upon at various times during the year to inspect conditions 
in different parts of the watersheds and also for the more general 
protection of the property of the Commonwealth. 

(h) Laboratory Examinations. 
Chemical examinations are made at monthly or more frequent 
periods by the State Board of Health of the waters in various storage 
reservoirs at different depths and places and of the water discharged 
from the pipes in various parts of the Metropolitan District, and 
report is made to the Metropolitan Board relative to the amounts not 
only of nitrogen and other substances but turbidity, sediment and 
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color. More frequent examinations of the water taken from the 
various sources are made at the laboratory of the Metropolitan Board 
to ascertain the numbers and character of microscopical organisms 
contained in the various waters. The results are used both for deter- 
mining the sources from which water shall be drawn from time to 
time for consumption and for the purpose of taking such measures as 
may be possible to remedy the troubles found to exist. During the 
past year 397 chemical examinations were made by the State Board 
and 2,465 microscopical and 1,174 bacterial examinations were made 
by the Metropolitan Board. 

(9) Quality of the Watee. 

The water supplied to the Metropolitan District has generally been 
of good quality and very few complaints have been received from 
water takers. Owing to the fact that a larger quantity than usual 
has been drawn from the Sudbury and Cochituate sources the water 
has had a higher color than in some previous years. The growths of 
microscopical organisms and bacteria have been less and not of suf- 
ficient extent to cause objectionable tastes and odors in the water as 
drawn from the pipes throughout the District. 

(10) Forestry and Moth Suppression. 

It has been the policy of the Board to protect the waters of the 
Wachusett Reservoir by surrounding the shores by an adequate mar- 
gin at least of wooded growth. In addition to the 1,800 acres already 
wooded, out of a total of about 4,500 acres originally acquired, 1,350 
acres have been planted by the Board, principally with pines and 
arbor vitae seedlings. There remain about 520 acres which it is 
proposed to plant. During the past year, however, only about 30 
acres have been newly forested, largely owing to the fact that the 
older nurseries have ceased to yield proper seedlings on account of 
exhaustion. It has been necessary to replant with new seedlings 
about 12.5 acres on which the trees had been destroyed by fire. The 
undesirable trees and brush have also been cut out on 55 acres of the 
land which had been previously planted with pines, and considerable 
thinning out of the growth has been made on a like number of acres 
covered with a growth of older trees. 

The Flagg nursery on the south side of the reservoir has been 
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abandoned and the land planted with white pinee. There still re- 
mains a small number of arbor vitae seedlings in the Lamson nursery 
on the north side of the reservoir, although the larger part of the 
tract has also been covered with pines. 

The new nursery which has been started in Oakdale now contains 
more than 60,000 white pine seedlings. 

During the past year there have been, owing to the prevailing 
drought, several serious fires upon the lands of the Commonwealth in 
the custody of the Board. As many as 21 fires were reported upon 
the Wachusett watershed, and an area of more than 280 acres was 
burned over. These fires were particularly destructive to the small 
pine trees which had been planted and had attained a considerable 
growth. The damage occasioned was estimated at nearly $4,000, 
and more than three-fourths of this amount was collected from the 
railroad companies which were found liable for the larger part of the 
fires. There were 7 fires on lands surrounding the Sudbury Works 
and about 45 acres were burned over, but the loss occasioned was 
not so great. 

The forest growth has suffered severely from the ravages of the 
gypsy and brown-tail moths and the elm-leaf beetle and pine-tree 
weevil, and the sum of $7,062.21 has been expended for the protec- 
tion' of the various lands under the custody of the Board. The region 
about Spot Pond has been the most infested, although the injuries 
have not exceeded those of past years. Much work has been called 
for in the vicinity of the Weston Reservoir and along the Sudbury 
and Wachui&ett aqueducts and about the Wachusett Reservoir. It 
has been deemed advisable to expend a considerable sum for the 
purchase of a large and efficient power sprayer, which has been effec- 
tively used especially in the region about Spot Pond and the Chest- 
nut Hill and Weston Reservoirs. 

It has been the endeavor to attend to the regions most infested by 
the moths and especially those places where the adjoining properties 
are cared for by their owners. It is impossible to extend the work 
of suppressing the moths to the more remote and extensive wood- 
lands without calling for large appropriations. A good deal has been 
accomplished in the destruction of the gypsy moths, but the work of 
protection against the brown-tail moths has been unsatisfactory on 
account of the distances which they fly. 
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The pine-tree weevil has infested the lands about the Sudbury and 
Wachusett reservoirs, and much work has been done in cutting off 
and burning the shoots of the young pines which have been found 
infested. There seems to have been less injury done than during the 
previous year. The chestnut bark disease was discovered in the 
latter part of the year in the chestnut trees near the Wachusett Dam 
and the disease seems to have extended through many of the towns 
upon the Wachusett and Sudbury watersheds. Many trees have 
already been destroyed and it would seem that all of <ihe chestnut 
trees would have to be sacrificed. 

(11) Electbolysis. 

There has been no substantial change taking place in relation to 
the injury which is occasioned to the pipe lines through the passage 
of currents of electricity. The various means which have been 
adopted, particularly the installation of wooden insulating joints on 
the pipe lines, to overcome or to check the troubles arising have cer- 
tainly checked the injurious action at the points which have been 
most exposed. There have been noticeable increases in the electric 
currents in places where the new power stations have been put in 
operation near the pipe lines. 

V. WATER WORKS — FINANCIAL STATEMENT. 

The financial abstract of the receipts, disbursements, assets and 
liabilities of the Board for the State fiscal year, beginning with De- 
cember 1, 1910, and ending with November 30, 1911, was, in ac- 
cordance with the requirements of chapter 235 of the Acts of the 
year 1906, presented to the General Court in January last, and a 
copy of this financial abstract is printed as Appendix No. 5. 

The more detailed statement of its doings required by said chap- 
ter for the calendar year 1911 in relation to the Metropolitan Water 
Works, is herewith presented. 

The Metropolitan Water Loans authorized for the construction 
and acquisition of works have amounted to $42,090,000. To this 
sum are added the proceeds from the sale of property by the Board, 
and these amounted on January 1, 1912, to $298,856.71. The 
total amount, therefore, which the Board has been authorized to 
expend is $42,388,856.71. The amount of expenditures approved 
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by the Board for payment out of the Metropolitan Water Loan Fund 
was, for the year 1911, $385,920.88, and the total amount so ap- 
proved for payment since the beginning of the work up to January 
1, 1912, has been $41,932,850.44. There was accordingly a balance 
remaining at the beginning of the year 1912 amounting to $456,- 
006.27. 

The Treasurer of the Commonwealth has issued from time to time, 
on the request of the Board, bonds to the amount of $41,738,000. 
These bonds were issued for terms of thirty-nine and one-half and 
forty years from the date of issue, and bear interest at the rate of 
3 per cent, and 3% per cent, per annum. The sinking fund estab- 
lished for the payment of the bonds at maturity amounted on Janu- 
ary 1, 1912, to $8,953,437.44. 

The increase in the debt, during the calendar year, as represented 
by the Metropolitan Water Loans outstanding, was $340,000. The 
increase of the sinking fund for the payment of the debt at maturity 
was during the same period, $863,534.53. There has been, there- 
fore, a decrease of the net debt during the calendar year amounting 
to $523,534.53. 

The amount approved by the Board for the maintenance and op- 
eration of the Water Works for the year 1911 which was paid out of 
the annual assessments, was $362,819.46. 

The assessments for the year 1911 for the payment of interest on 
the bonds, for the sinking fund requirements and for the expenses 
of operation and maintenance of the Water Works, which were levied 
upon the various cities and towns in the Metropolitan District, 
amounted to $2,333,021.97. 

(1) Metbopolitan WatIee Loans, Receipts and Payments. 

The loans authorized for the construction and acquisition of the 
Metropolitan Water Works, the receipts which are added to the 
proceeds of these loans, the expenditures for the construction and 
acquisition of works, and the balance available on January 1, 1912, 
have been as follows : — 
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Loans authorized under acts prior to 1911,* . $41,778,000 00 
Loan under chapter 464 of the Acts of 1911, 
for the extension of the Southern High Ser- 
vice, 212,000 00 



$42,090,000 00 



Receipts from the sales of property applicable to the con- 
struction and acquisition of works : — 
For the year ending December 31, 1911, . $10,282 67 
For the period prior to January 1, 1911, ; 198,574 04 



Receipt from town of Swampscott for admis- 
sion to the Metropolitan Water District paid 
into Loan Fund (St. 1909, c. 320), . 



$208,856 71 



90,000 00 



298,856 71 
$42,388,856 71 



Amount approved by the Metropolitan Water and Sewerage 
Board for payments out of the Water Loan Fund : — 
For the year ending December 31, 1911, . $385,920 88 
For the period prior to January 1, 1911, . 41,546,929 56 



41,932,850 44 



Balance January 1, 1912, $456,006 27 

(2) Issues of Metropolitan Watee Loan Bonds. 

The Treasurer of the Commoiiwealth, tinder the* authority given 
him to issue from time to time, on the request of the Board, nego- 
tiable bonds to an amount not exceeding $42,090,000, to be desig- 
nated the " Metropolitan Water Loan," has sold bonds to the amount 
of $41,738,000. The list of bonds sold prior to the year 1910 is 
given in the Ninth Annual Report. The bonds sold in the year 
1911 are as follows: — 



Date of Sale. 



Amount 

of Bonds 

sold. 



Rate of 
Interest 

(Per 
Cent.). 



Price 
received. 



Date due. 



Premium. 



Jan. 30, 1911, 
Aug. 4,1911. 
Aug. 17. 1911, 



1200,000 


m 


100.036 


Jan., 1951 


40,000 


3M 


lOO.OOOs 


Jan., 1961 


100.000 


3H 


lOOOOOs 


Jan., 1951 



$72 00 



1 For complete statement of Loans authorized prior to 1911, see Tenth Annual Report. 
* Not issued or delivered until 1912. 
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Prior to May 1, 1906, all premiums received from the sales of 
bonds were applied to the payment of the current charges in re- 
duction of the annual assessments, but since that date, under the 
provisions of chapter 337, Acts of 1906, they have been paid into the 
sinking fund. 



(3) Metbopolitan Wateb Loan Sinking Fund. 
The sinking fund established by the Treasurer of the Common- 
wealth has amounted at the end of each year to sums as follows : — 



December 31, 
December 31, 
December 31, 
December 31, 
December 31, 
December 31, 
December 31, 
December 31, 
December 31, 



1895, . 

1896, . 

1897, . 

1898, . 

1899, . 

1900, . 

1901, . 

1902, . 
1903,, . 



$226,286 05 

699,860 70 

954,469 00 

1,416,374 29 

1,349,332 97 

1,573,619 72 

1,662,426 95 

2,256,803 81 

2,877,835 59 



December 31, 1904, 
December 31, 1905, 
December 31, 1906, 
December 31, 1907, 
December 31, 1908, 
December 31, 1909, 
December 31, 1910, 
December 31, 1911, 



$3,519,602 92 
4,207,045 69 
4,897,822 62 
5,643,575 69 
6,419,283 28 
7,226,262 31 
8,089,902 91 
8,953,437 44 



(4) Annual Assessments and Receipts. 

Assessments for the year 1911 amounting to $2,833,021.97 were 
required for the payment of the interest on the bonds issued by the 
Commonwealth, the sinking fund requirements and the expenses of 
operation and maintenance of the Water Works. The requirements 
were: for interest, $1,415,881.26; for the sinking fund, $515,369; 
for serial bond, $5,000; and for maintenance and operation, $896,- 
771.71. These assessments were made by the Treasurer of the Com- 



monwealtn upon it 


le various mum 


cipaiities as loliows 


> ""^*™ 


Arlington, . 


$18,249 50 


Nahant, 


$5,308 47 


Belmont, . 


7,439 82 


Newton, 


6,476 92 


Boston, 


. 1,825,362 87 


Quincy, 


54,410 43 


Chelsea, 


50,649 44 


Revere, 


26,022 35 


Everett, 


47,962 56 


Somerville, 


115,094 29 


Hyde Park, 


1,288 44 


Stoneham, . 


11,255 28 


Lexington, . 


8,238 55 


Swampscott, 


10,651 30 


Maiden, 


43,828 06 


Waterlown, 


18,569 01 


Medford, . 


30,159 23 


Winthrop, . 


14,819 26 


Melrose, 


21,200 18 








Milton, 


16,036 02 




$2,333,021 97 
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The comparatively smaller sums assessed upon the city of Newton 
and the town of Hyde Park were owing to the fact that neither of 
these municipalities had reached the safe capacity of its own sources 
of water supply, and neither had been furnished with water. 

The proceeds from the operations of the Board, exclusive of the 
proceeds from sales of property and of water, are required by statute 
to be applied to the payment of the interest, the sinking fund re- 
quirements and expenses of maintenance and operation of works. 
These for the year 1911 amounted to $28,408.82. 

The amount approved by the Board for the maintenance and opera- 
tion of the Metropolitan Water Works was, for the year 1911, $362,- 
819.46. 

(5) Supplying Wateb to Cities and Towns outside of Dis- 

TEIOT AND TO WaTEB COMPANIES. 

Sums have been received during the year 1911 under the pro- 
visions of the Metropolitan Water Act, for water furnished, as fol- 
lows : — 

Town of Framingham, $1,969 15 

Town of Revere (on account of water furnished to the town of 

Saugns for 1909 and 1910), 610 00 

United States Government, 2,093 27 

Town of Wakefield, 3,748 79 

Westborongh State Hospital, 1,588 32 

City of Worcester, 1,810 76 

$11,820 29 

The sums so received prior to March 28, 1907, were annually 
distributed among the cities and towns of the District, but since 
that date, in accordance with the provisions of chapter 238 of the 
Acts of 1907, the sums so received have been paid into the sinking 
fund. 

(6) EXPENDITUBES FOB THE DiFFEEENT WoEKS. 

The following is a summary of the expenditures made in the va- 
rious operations for the different works : — 
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CON8TBUCTION AND ACQUinnON OF WOBK«. 



For the Yev ending 
December 81. 1911. 



From Beginninf of Work 
to December 31, 1911. 



Administration applicable to all parte of the con* 

struction and acquisition of the worlcs, . 
Wachusett Dam and Reservoir: ~ 

Waehusett Dam 

Power plant 

Power house floor 

North Dike 

South Dike 

Removal of soil, 

Relocation of railroads* 

Roads and bridges 

Real estate 

Damages* real estate not taken, business and loss 
of wages, ........ 

Other Mpenses, 



Improving Wachusett watershed, 
Wachusett Aqueduct, 
Sudbury Reservoir, 
Protection of Sudbury supply. 
Improving Sudbury watershed. 
Protection of Cochituate supply. 
Improving Cochituate watershed. 
Improving Lake Cochituate, . 
Pipe lines, Dam No. 3 to Dam No. 1, 
Pipe line, Rosemary siphon, 
Weston Aqueduct: — 

Aqueduct, .... 

Reservoir, .... 

Real estate, taxes and other expenses. 



Distribution system: — 
Low service: — 
New 48-inch main. Section 81, 
Section 38, Tunnel (East Boston main). 
Pipe lines and connections. 
Pumping station, Chestnut Hill. 
Reservoir, Spot Pond, 
Gate-house and connections, Chestnut 

Reservoir, 

Real estate and other expenses. 
Northern high service: — 
Pipe lines and connections, 
Spot Pond pumping station, . 
Fells Reservoir, Stoneham, 
Bear Hill Reservoir, Stoneham, 
Real estate and other expenses, 

AmounU carried forward t . 



$5,878 80 



$10 77 

104,395 64 

8,1«8 78 



82 85 



m,$68 04 



4,605 95 



HiU 



$16,383 39 
3,178 73 



280 



954 10 



$ 20,519 02 $128,037 79 



$294,326 87 



$2,878,206 05 

106,831 70 

8,168 78 

792,264 68 

137,075 55 

2,536,612 66 

881,872 45 

547,867 76 

3,240,271 91 

532.247 07 
8,547 92 



11,169,966 53 

235,634 72 

1,797,948 85 

2,923,146 96 

129,190 36 

95,711 84 

9,000 00 

8,860 68 

104,141 29 

48.471 48 

23,143 98 



$2,353,820 11 
289,001 82 
206,668 18 



2,849,490 11 



$162,698 06 
48,705 66 

1,795,163 75 
462,572 19 
582,188 73 

65.480 88 
92,938 97 

528.439 86 

291.829 35 

141.392 94 

38.267 70 

14.838 05 



$4,224,516 14$]9.689,082 67 
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COKSTBUCnOK AND ACQUISITION OF WOBKS. 


For the Year ending 
December 31, 1911. 


From Beginning of Work 
to December 31, 1911. 


Amounts brotHiht fonoardt .... 


$20,519 02 1123,087 79 


•4,224,516 14 $19,669,082 67 


Distribution system — Concluded, 






Southern high senrice: — 






Pipe lines and connections, .... 


* 10,606 43 


526.719 49 


Section 39 (Hyde Park connection), 


48,759 63 


48,759 63 


Pumping station, Chestnut Hill, . 


60.874 71 


368.569 41 


Forbes Hill Reservoir, Quincy, 


- 


90.003 49 


Waban Hill Reservoir, Newton, 


- 


61,592 11 


Real estate and other expenses, 


- 


10,226 36 


Northern extra high service 


100 82 


101,898 59 


Southern extra high service: — 






Pipe lines and connections, .... 


70 71 


32,881 81 


Hyde Park connection. 






Section 40 


20,953 48 


29.953 48 


Section 41, 


14,720 54 


14,720 54 


Hyde Park Pumping Station, 


7,358 54 


7,358 54 


Real estate and other expenses. 


7,032 78 


7,092 95 


Weston Aqueduct supply mains. 


70,589 92 


1,030.015 50 


Meters and connections, 


5,069 66 


89,685 86 


Improving Spot Pond Brook 


- 


3,991 23 


Glenwuod pipe yard, 


- 


33.100 59 


Chestnut Hill pipe yard, 


57Jt KKO 54 


11.311 26 

A Aft9 !tf)fl <7 








Stock — pipes, valves, castmgs, etc., purchased 


$398,596 03 




and sent first to storage yards, and later trans- 






ferred, as needed, to the various parts of the 






-work: — 






Amount received, 


366,949 74 


$2,538,001 71 


Transferred from storage yards to the various 






sections of the work and included in costs of 




* 


special works 


79,624 89 


2.400,571 70 

137 il9n 01 


Deduct excess of transfers over amount pur- 






chased during year, 


12,675 15 




Diversion of water, South Branch of Nashua 






River,! 


- 


1,363,935 31 


Acquisition of existing water works: ~ 






Reimbursement city of Boston, partially con- 






structed Reservoir, 


- 


$1,157,021 59 


Boston water works, taken January 1, 1898, 


- 


12,768.948 80 


Spot Pond taken from Maiden, Medford and 






Melrose, 


- 


1,240.229 62 


Waban Hill Reservoir purchased from Newton, 


- 


60.000 00 


Amounts corried foruMwd, ..... 


. 1385,920 88 


$15,227,100 01 $27,872,884 46 


^^ WWW^r J^wWW^0 ^^l^W • W^r^W ^ ^^m V^^VV Vva • • • • ♦ 


# • • ^'** ** *• J^^^^r *• ■■ 


^^^m-^^ p^^^^ W p^* ^m ^^ ^^ ^" ^^^^^ W^^ ^^ W^^^^ ^^ ^^ ^^ 



> Of the total expenditures from the beginning of the work, the sum of $150,939.89 is for Clinton sewer- 
age system. 
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CONVVBUOTIOlf AXTD AOQUIUTXOlf OF WOBXS. 



For th» Yev ending 
December 81, 1911. 



From Beginning of Work 
to December 31, 1911. 



Amount9 brought fonoard. 



Acquisition of eodfting initer works — C<mclui«i, 



123,617 82 
S,8eS92 

46,048 08 



Engineering, 

Conveyancing, . 

Legal, expert and court, . 



Deduct following, transferred and chaiged to 
special works: — 

Rdmbursement city of Boston, 
transferred to Sudbury Ressr- 
yoir, 

Waban Hill Reservoir transferred 
to Distribution Department, '. 

Stock — pipes, engines, ete., in- 
cluded with Boston Water 
Works and transferred to Dis- 
tribution Department, . 22,840 01 



61,157,021 60 
60,000 00 



Total for construction and acquisition of works, 



6886,020 88 



6164127,100 01 627372,884 46 



6886,020 88 



78,128 47 



15,600,228 48 



61,240,262 60 



-614.060,06506 



641,032.850 44 



Mazmtsmahob and OpasAnoM. 



For the Year m^'^i ^g 
December 81. 1911. 



Administration, .... 
General supervision, 
Tsxes and other expenses, 
Wachusett Re s er voir Department: — 

Superintendence, .... 

Reservoir, 

Forestry, 

Protection of supply, . 

Buildings and grounds, 

Wachusett Dam 

Wachusett Aqueduct, . 

Clinton sewerage system: ^ 
Pumping station, 
Sewers, screens and filter-beds, . 

Sanitary inspection. 

Swamp drainage, .... 

Power plant, 



Amount carriei fortpord. 



68.284 25 
5.206 11 
6,449 94 
8.660 OS 
5.044 10 
6.068 44 
4.868 05 

2.894 16 
8.943 59 
867 43 
2.714 26 
2.899 27 



612,414 85 
81,561 29 
85,909 55 



52.449 62 



6132,385 81 
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MAnnnNANCB AlVD OrVRJLTlOV. 



For the Year ending 
December 31, 1911. 



Amount brought fonoari. 



Sudbury Department: — 
Buperintendenoe, Frnmingham office, . 
Ashland Reeervoir, .... 

Hopkinton Reservoir 

Whitehall Reservoir, .... 
Framingham Reservoin Noe. 1| 3 and 3, 
Sudbury Reservoir, .... 

Lake Coohituate, 

Marlborough Brook filters, . 

Pegan filters 

Sudbury and Coohituate watersheds, . 
Sanitary inspection, . . 

Coohituate Aqueduct 

Sudbury Aqueduct, .... 

Weston Aqueduct, 

Improving Lake Coohituate, 



I>istribution Department: — 

Superintendence, 

Arlington pumping station, pumping service 

Chestnut Hill low-service pumping station, pumping service, . 
Chestnut Hill high-service pumping station, pumping service, . 
Spot Pond pumping station, pumping service, .... 
West Rozbury pumping station, pumping service, 

Arlington standpipe 

Bear Hill Reeervoir 

Chestnut Hill Reeervoir and grounds, 

Fells Reservoir, 

Forbes Hill Reservoir, 

Mystic Lake, conduit and pumping station 

Mystic Reservoir 

Waban Hill Reservoir 

Weston Reservoir 

Spot Fond, 

Buildings at Spot Pond, 

Pipelines: — 

Low service, . ^ .^ 

Northern high service, 

Southern high service, 

Supply pipe lines, 

Buildings at Chestnut Hill Reservoir 

Chestnut Hill pipe yard, 

Glenwood pipe yard and buildings, 

Stables. 

Venturi meters 

Measurement of water 

Arlington pumping station, buildings and grounds, . 



110,131 68 
1,249 19 
1,699 24 

498 80 
7,016 36 
6,688 84 
4,006 08 
1,443 63 
2,720 16 

716 64 
8,143 61 
4,047 36 
6,066 19 
4,967 60 
7,674 68 



84,606 68 

6.968 61 

38,236 86 

33,202 60 

12.180 46 

6,203 76 

46 00 

143 00 

10,769 82 

708 64 

1,926 19 

1,900 23 

916 74 

298 26 

2.636 63 

7,632 63 

169 14 

16,668 18 
3,629 42 
4,469 18 

765 01 
1,608 13 
1.841 10 
8.897 66 
6,641 32 

919 68 
1,273 47 

338 61 



$132336 81 



62,329 77 



Total for maintaining and operating works. 



168,164 38 



$362,819 46 
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(7) Detailed Financial Statement undee Metropolitan 

Water Act. 

The Board herewith presents, in accordance with the requirements 
of the Metropolitan Water Act, a detailed statement of the expendi- 
tures and disbursements, receipts, assets and liabilities for the year 
1911. 

(a) Expenditures and Disbursements, 

The total amount of the expenditures and disbursements on ac- 
count of construction and acquisition of works for the year beginning 
January 1, 1911, and ending December 31, 1911, is $385,920.88, 
and the total amount from the time of the organization of the Met- 
ropolitan Water Board, July 19, 1895, to December 31, 1911, is 
$41,932,850.44. 

For maintenance and operation the expenditures for the year have 
been $362,819.46, and from the beginning of the work, . $4,587,- 
988.24. 

The salaries of the commissioners, and the other expenses of admin- 
istration, have been apportioned to the construction of the works and 
to the maintenance and operation of the same, and appear under each 
of those headings. 

The following is a division of the expenditures according to their 
general character : — 



Gbnbbal Charactbb or Expbnditurbs. 



For the Year ending 
December 31. 1911. 



From Beginning of Work 
to December 31. 1911. 



CONSTBXTCTXON OW WOBKS AND AcQUISmON BT 
PUBCHASB OB TaXXNO. 

AdminUlrtttion. 

Commiesionere, 

Secretary and auditor, 

Clerks and stenographerB 

Legal servioee. 

Traveling, 

Stationery and ininting, 

Postage, express and telegramst . . . . 

Furniture and fixtures 

Alterations and repairs of buildings, 

Amounts carried farwari, 



92,883 83 


8128.148 58 


750 00 


51.842 08 


1,709 37 


64,842 21 


- 


2.859 00 


88 80 


8,712 87 


453 80 


18,700 22 


140 00 


8.057 17 


05 


4.289 59 


89 


5.791 56 


86,424 74 


8271,788 23 
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Gbnsbal Chabactbb or Expbmditubbs. 



For the Year ending 
December 31, 1911. 



From Beginning of Work 
to December 31. 1911. 



Anumata brought forward, .... 

AdminitbnUion — Concluded. 
Telephone, lighting, heating, water and care of 

building, 

Rent and taxes, main office, 

MiweUaneous expenaee, 

Engineering, 
Chief engineer and department engineos* . 
Principal aasistant engineers, .... 

Engineering aesistante, 

Consulting engineers, 

Inspectors 

Architects 

Hailioad and street car travel, .... 

Wagon hire, 

Stationery and printing, 

Poetage, express and telegrams, .... 
Engineering and drafting instruments and tools, . 
Engineering and drafting supplies, 
Books, maps and photographic supplies. 

Furniture and fixtures, 

Alterations and repairs of buildings: — 

Main office 

Sub-offices 

Telephone, lighting, heating, water and care of 
buildings: — 

Hain office 

Sub-offices 

Rent and taxes, main office 

Rent of sub-offices and other buildings, 

Field offices and sheds, 

Clinton office building, 

Unclassified supi^ies, 

Miscellaneous expenses, 

Constrw^ion. 
Preliminary work (borings, test pits and other 
investigations): — 

Advertising, 

Ubor 

Other preliminary work as given in detail in 
preceding annual report, 

Contracts, Wachusett Reservoir: — 
Contracts completed and final payments made 

prior to January 1, 1911, 

McBride A Co., Stillwater improvement, . 
Sundry bills paid under this contract, . 

Ammtnte carried forwurd 



16.424 74 



271 93 


146 20 


3093 


176 92 


2,871 46 


12,M2 70 


ft20 00 


6,275 16 



172 07 

268 04 
1 00 

224 35 
85 42 

117 39 
1 65 

1 79 



815 88 

3 00 

438 60 



397 50 



188 08 
73 48 



15,873 80 



23,362 92 



161 56 



8271,738 23 



12,201 27 
5,767 69 
4.619 68 



$207,548 28 

163,485 64 

1.058,585 59 

26.135 07 

308.746 20 

36.161 19 

27.751 20 

45,337 53 

27.021 12 

7.731 00 

19.533 88 

25.104 93 

7,167 32 

14.980 11 

14.111 09 
2.939 36 



27.270 35 
19,670 82 
17.071 55 
4.526 74 
1.274 49 
9,866 87 
8.264 87 
9,390 25 



16.749 97 
118.831 80 

36,699 00 



$5,406,738 30 

23,314 67 

3.552 11 



$294,326 87 



2,080,675 45 



162,280 86 



$29,398 28 



$5,433,605 08 $2,546,283 18 
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Qbnbbal CHABAcmt or Expshditubbi. 



For the Ymi ending 
December SI, 1911. 



From Becinninc of Work 
to December 31. 1911. 



AmounU br<mgiU fortMorit 



Coiutruetion — Oon. 
OoBtiMti, Waehuiett Beewoir— Con. 
For Power Plant: — 
Buildera Iron Foundry, OMtings, 
Builders Iron Foundry, Venturi meterat . 
Davie A Famum Mfg. Co.* *<****"f , 
The Fairbanks Co., hydraulic lift yalyee, 
Fk>rence Iron Works, castings, 
Nilee-Bement Pond Co., traveling crane, 
S. Morgan Smith Co., hydraulic turbine. 
Standard Undeigvound Cable Co., cables, 
U. S. Cast Iron Pipeand Foundry Co., castings 
S. Morgan Smith Co., hydro electric plant. 



Contracts completed, improving Wachusett Water- 
shed, 

Contracts completed, Wachusett Aqueduct, . 
Contracts completed, Sudbury Reservoir, . 
Contracts completed, protection Sudbury sup- 

plyt 

Contracts completed, iminovlng Lake Cochituate, 
Contracts completed, protection Cochituate sup- 
ply. 

Contracts completed, Rosemary siphon. 
Contracts completed, pipe line, Dam No. S to Dam 

No.l 

Contracts completed, Clinton sewerage system, . 
Contracts, Weston Aqueduct: — 
Contracts completed and final payments made 

prior to January 1, 1911, 

Contracts. Distribution System: — 
Contracts completed and final payments made > 

prior to January 1, 1911, 

James L. Bryne, lajdng water pipes Sect. 40, 

southern extra high service, .... 

Builders Iron Foimdry, Venturi meters and 

recorders, 

Cbas. M. Callahan, laying water pipes Sect. 85, 

northern extra high service, .... 

The Hodge Boiler Works, 80-inch steel pipes for 

Weston Aqueduct supply mains, 
Robb Mumford Boiler Co. (Robb Eng. Co., Ltd., 
Assignee) two boilers for Chestnut Hill low- 

servioe pumping station, 

Michael Russo, laying water pipes on Sect. 37, 

lowHservice pipe lines, 

Standard Cast Iron Pipe and Foundry Co., 
special castings, 

Amount9 carried forward, 



119,898 28 



11,862 83 
3,730 00 
1,610 36 
3,106 00 
2,36168 
2,300 00 
1,230 00 
1,878 10 
1.840 64 

61,389 62 



812,292 13 

« 


1,474 40 


225 92 


8,725 57 


10.448 00 


1,262 92 


2,378 84 



82,001 43 



83,488,605 08 82.546,288 18 



81,362 85 
8,750 00 
1,610 56 
3,106 00 
2,36168 
2,300 00 
1,230 00 
1.878 10 
1,340 64 

61,589 62 



3,316,206 38 

11,803 75 
1,447,206 56 
1,343,088 88 

9,000 60 
60,657 45 

9,000 60 
3,916 96 

17,240 88 
66.878 88 



2,376.004 54 



831.807 80 8111,999 73 



84,981,287 94 

12.292 13 

1,474 40 

4.518 30 

8,725 57 

10,448 00 

13.086 10 

5.988 45 



85.032.820 91 813,611,31773 
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GbNSRAL CHABACnSB or EZPBNDITnBSS. 



For the Year ending 
December 81, 1911. 



From Beginning of Work 
to December 81, 1911. 



AmotmU brought fonoari, . . . . 

Conttrudion » Con. 
ContraetSt DutribtUion System — Con. 
B. F. Sturtevant Co., fuel economizer for Chest- 
. nut Hill low-service pumping station, . 
U. S. Cast Iron Pipe and Foundry Co., special 
castings, ........ 

Camoia & Williams, laying water pipes on Sect. 
33, northern high service, .... 

Cavanagh Bros., las^ng water pipes on Sect. 6, 

Weston Aqueduct supply mains, 
Andrew M. Cusack, lasting water pipes on Sect 

41, southern extra high service, 
De Vinoenzi A Baru£Foldi, lajring water pipes on 

Sect. 36, northern extra high service, . 
Joseph Hanreddy, laying water pipes on Sect 

7, Weston Aqueduct supply mains. 
Holly Manufacturing Co., pumping engine for 

Chestnut Hill high-service pumping station, 
Pratt A Cady Co., water valves, 
Michael Russo & Son, for laying water pipes on 

Sect. 39, southern high service. 

Deduct value of pipes, valves, etc., included in 
above list, transferred to maintenance account 
December 31, 1900 

Additional work: — 

Labor 

Professional services, medical services, analyses, 

etc., 

Traveling, 

Rent, 

Water rates, 

Freight and express, 

Jobbing and repairing, 

Tools, machinery, appliances and hardware 

supplies, 

Slectrical supplies, 

Castings, ironwork and metals, .... 

Iron pipe and valves, 

Blasting supplies 

Faint and coating, 

Fuel, oil and waste 

Lumber and field buildings 

Drain pipe 

Brick, cement and stone, 

Sand, gravel and filling, 

AmounU carried forwarit 



831,807 80 8111,999 78 



88,082,820 91 813,611,817 78 



1,740 00 

57.267 67 

489 29 

8,916 67 
3,755 40 



49,755 75 



858,776 65 8312,918 76 



1,740 00 
57,267 67 
14,721 27 

40,577 77 

8,755 40 

3,233 31 

102,055 94 



35,000 00 


85,000 00 


3,603 15 


3,603 15 


13,583 30 


13,583 30 






■ 


85,358,358 72 


_ 


8,139 77 




. . . 1 ^M 91ft nK 




832,206 03 


8828.812 75 


827 75 


4.508 74 


67 63 


2.815 43 


245 00 


4,322 22 


- 


1,454 77 


637 60 


14,500 17 


503 89 


10,449 97 


5,857 47 


90.101 44 


1,759 93 


7,323 86 


4.082 66 


91.341 69 


4,552 38 


80,314 78 


- 


1.950 15 


872 52 


5,471 98 


483 23 


12,661 35 


1,661 27 


91.673 15 


321 36 


9.557 16 


3,794 45 


35.292 40 


903 48 


8,506 83 



81,301,058 84 818,966,536 68 
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Prior to May 1, 1906, all premiums received from the sales of 
bonds were applied to the payment of the current charges in re- 
duction of the annual assessments, but since that date, under the 
provisions of chapter 337, Acts of 1906, they have been paid into the 
sinking fund. 



(3) Metbopolitan Watee Loan Sinkikg Fujs^d. 
The sinking fund established by the Treasurer of the Common- 
wealth has amounted at the end of each year to sums as follows : — 



December 31 
December 31 
December 31 
December 31 
December 31 
December 31 
December 31 
December 31 
December 31 



1895, . 

1896, . 

1897, . 

1898, . 

1899, . 

1900, . 

1901, . 

1902, . 
1903,, . 



$226,286 05 

699,860 70 

954,469 00 

1,416,374 29 

1,349,332 97 

1,573,619 72 

1,662,426 95 

2,256,803 81 

2,877,835 59 



December 31, 1904, 
December 31, 1905, 
December 31, 1906, 
December 31, 1907, 
December 31, 1908, 
December 31, 1909, 
December 31, 1910, 
December 31, 1911, 



$3,519,602 92 
4,207,045 69 
4,897,822 62 
5,643,575 69 
6,419,283 28 
7,226,262 31 
8,089,902 91 
8,953,437 44 



(4) Annual Alssessments and Receipts. 

Assessments for the year 1911 amounting to $2,333,021.97 were 
required for the payment of the interest on the bonds issued by the 
Commonwealth, the sinking fund requirements and the expenses of 
operation and maintenance of the Water Works. The requirements 
were: for interest, $1,415,881.26; for the sinking fund, $515,369; 
for serial bond, $5,000; and for maintenance and operation, $396,- 
771.71. These assessments were made by the Treasurer of the Com- 



monwealtn upon ti 


le various municipalities as lollows 




Arlington, . 


$18,249 50 


Nahant, 


$5,308 47 


Belmont, . 


7,439 82 


Newton, 


6,476 92 


Boston, 


. 1,825,362 87 


Quincy, 


54,410 43 


Chelsea, 


50,649 44 


Revere, 


26,022 35 


Everett, 


47,962 56 


Somerville, 


115,094 29 


Hyde Park, 


1,288 44 


Stoneham, . 


11,255 28 


Lexington, . 


8,238 55 


Swampscott, 


10,651 30 


Maiden, 


43,828 06 


Watertown, 


18,569 01 


Medford, . 


30,159 23 


Winthrop, . 


14,819 25 


nT^lTnco 


21,200 18 






aU.ClJ.US3C, . . « 




Milton, 


16,036 02 




$2,333,021 97 
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The comparatively smaller smns assessed upon the city of Newton 
and the town of Hyde Park were owing to the fact that neither of 
these municipalities had reached the safe capacity of its own sources 
of water supply, and neither had been furnished with water. 

The proceeds from the operations of the Board, exclusive of the 
proceeds from sales of property and of water, are required by statute 
to be applied to the payment of the interest, the sinking fund re- 
quirements and expenses of maintenance and operation of works. 
These for the year 1911 amounted to $28,408.82. 

The amount approved by the Board for the maintenance and opera- 
tion of the Metropolitan Water Works was, for the year 1911, $362,- 
819.46. 

(5) Supplying Watee to Cities and Towns outsidb of Dis- 

TEIOT AND TO WaTEE COMPANIES. 

Sums have been received during the year 1911 under the pro- 
visions of the Metropolitan Water Act, for water furnished, as fol- 
lows : — 

Town of Framingham, $1,969 16 

Town of Revere (on account of water furnished to the town of 

Saugus for 1909 and 1910), 610 00 

United States Government, 2,093 27 

Town of Wakefield, 3,748 79 

Westborongh State Hospital, 1,688 32 

City of Worcester, 1,810 76 



$11,820 29 



The simis so received prior to March 23, 1907, were annually 
distributed among the cities and towns of the District, but since 
that date, in accordance with the provisions of chapter 238 of the 
Acts of 1907, the sums so received have been paid into the sinking 
fund. 

(6) EXPENDITUEES FOB THE DiFFBEENT WOEKS. 

The following is a summary of the expenditures made in the va- 
rious oi)erations for the different works : — 
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GbNBRAL ChaBACTBB of EZPXNDZTUBaS. 



For the Year ending 
December 31, 1911. 



AmounU brought fonoarif 

Maxmtknamcb and OraBATiON or Work*— Con. 
Qesieral fupervision — Con, 

Repairs of building, 

Fuel, 

Lighting, 

Care of building, 

Postage, 

Printing, stationery and office luppiiea, .... 

Telephones, 

Traveling expenses, 

Miscellaneous expenses, 

Pumping service: — 

labor, 

Fuel, 

Oil, waste and packing, 

Repairs, 

Small supplies, 

Rent, West Rozbury pumping station, .... 

Reservoirs, aqueducts, pipe lines, buildings and grounds: — 

Superintendents, 

Engineering assistants, 

Sanitary inspectors, 

Labor, pay roll, 

Labor, miscellaneous, 

Alterations and repairs of pumping stations. 

Alterations and repairs of other buildings and structures, . 

Automobiles. 

Brick 

Brooms, brushes and Janitor's supplies, .... 

Castings, ironwork and metals, 

Cement and lime, . . . . * 

Drafting and photo supplies, 

Fertilizer and planting material, 

Freight and express 

Fuel, 

Gypsy moth supplies, 

Hardware, 

Hay and grain, 

Horses, 

Lighting, 

Lumber, 

Biachinery, 

Paints and oils. 

Amounts carried forwardt . . 



e7,238 20 $12^0 



607 50 


126 56 


112 34 


1.051 16 


154 00 


666 10 


829 18 


521 50 


755 66 


158.596 44 


33.197 54 


1,405 88 


1,590 29 


1,226 38 


764 65 


$6,784 97 


8.714 77 


3,187 66 


126.194 17 


1,970 21 


382 43 


1,452 49 


1,874 70 


223 30 


89 13 


/ 1.419 44 


526 40 


172 34 


1,230 17 


326 27 


2.890 56 


2.044 34 


727 79 


1.922 19 


262 50 


477 05 


1.860 08 


4 91 


945 12 


8165,682 99 



31,561 29 



96.781 18 



$140,873 07 
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GeNBBAL CHAHACTKB or ExPBNDirUBBS. 



For the Year endinc 
December 81, 1011. 



Amounts brought forward^ 



Maintenancb and Opsbation op Wobks -^ Con, 
Beeervoin, aqueducts, pipe lines, buildincs and crounds " Con, 

Pipe and fittings, 

Postage, 

Printing, stationery and office supplies, 

Rubber and oiled goods 

Stable expenses 

Sand, gravel and stone, 

Traveling expenses 

Telephones, 

Teaming 

Tools and appliances, 

Vehicles, harnesses and fittings, 

Municipal and corporation work, 

Miscellaneous expenses, 

Contracts: — 
'Henry Spinach Contracting Co., contract 19-M, improvement of Lake 
Cochituate (surface-water drains in Framingham, Natick and Way- 
land), 

Builders Iron Foundry, contract 337-M, for one Venturi meter for Reser- 
voir Department, 



Payments in lieu of taxes. 



Total expenditures for maintenance and operatbn. 



$166,682 09 6140^78 07 



1,463 30 

08 14 

782 00 

00 15 

066 08 

1,021 32 

2,366 14 

028 32 

073 03 

1,300 85 

814 07 

39 43 

2,029 36 



5,355 43 



1,250 00 



186,152 59 
35,793 80 

$362,819 46 



(&) Receipts. 

The total amount of receipts from the operations of the Board 
and from sales of property for the year beginning January 1, 1911, 
and ending December 31, 1911, is $50,511.78, and the total amount 
from the time of the organization of the Metropolitan Water Board, 
July 19, 1895, to December 31, 1911, is $765,484.84. The general 
character of these receipts is as follows : — 



38 



METROPOLITAN WATER 



[Pub. Doc. 



General Chabactbb of Rbcbipts. 



For the Year ending 
Decsember 81. 1011. 



From Beginning of Work 
to December 31, 1011. 



For distribution back to District: — 
Fees for admission to District, .... 
Water furnished to cities and towns outside of 

District, 

Water furnished to water companies, . 



To the credit of the k>an fund: — 
Real estate and buildings, . 
Tools, supplies and reimbursements, 
District entrance fees (Swampscott), 



To the credit of the maintenance fund: — 
Tools, supplies and reimbursements, . 



To the credit of the sinking fund: — 

Water furnished to cities and towns outside of 
I^istrict and to water companies, . 

Forfeiture for contracts awarded but not exe- 
cuted, 

Rents, 

Land products, 

Unclassified receipts and interest, 



Total receipts, 



S35 00 
10,247 07 



tl0,282 67 



$20,002 87 



20,002 87 



tll.820 20 



1,024 82 

6,676 03 

106 60 



20,226 24 



850,511 78 



$02,265 00 

00,454 77 
37.145 88 



$44,074 34 

164,782 37 

00,000 00 



$46,778 04 



$32,610 04 

500 00 

05.607 10 

67,601 80 

3,565 51 



$210,865 65 



208,856 71 



46,778 04 



100,983 54 



$765,484 84 



The foregoing receipts have been credited to the various objects 
or works, as follows : — 



Sources or Receipts. 



For the Year ending 
December 31, 1911. 



From Beginning of Work 
to December 31, 1911. 



Admission into Metropolitan Water District 
(Quincy, Nahant, Arlington, Stoneham, Mil- 
ton, Lexington and Swampscott), . 

Supplying water to cities and towns outside of 
Water District (Swampscott, Revere, Lexing- 
ton, Wakefield, Cambridge, Framingham, 
Westborough State Hospital, Worcester and 
U. S. Government), and to water companies 
(Framingham, Milton and Revere), 



Amounts carried forward t 



$11,820 29 



$11,820 29 



$11,820 29 



$182,265 00 



160.210 60 



$342,484 69 



$342,484 69 
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SOUBCES OF RSCBIFTB. 


For the Year ending 
December 31,1911. 


From Beginning of Work 
to December 31, 1911. 


Amounta broxtght forward, .... 

Construction and acquisition of works: — 

Administration, 

Wachusett Dam, 

Wachusett Reservoir. 

Wachusett Aqueduct, 

Weston Aqueduct, 

Sudbury Reservoir, 

Distribution system, 

Diversion of water, Clinton sewerage system, . 
Purchase of existing water works, 


. $11,820 39 

$58 54 
277 32 
326 94 

9.656 89 
21 52 

in ?4i ff^t 


$342,484 00 

$343 60 

7,189 57 

140.369 11 

5,204 70 

5.200 13 

10,640 42 

110,997 48 

1,389 46 

18,119 06 

9flft 4M Mi. 


Maintenance and operation of works: — 

Administration, 

General supervision, 

Wachusett Aqueduct, 

Wachusett Reservoir, 

Power plant 

Sudbury system, 

Distribution system, 

Clinton sewerage system, 


$125 03 
752 25 
2,065 55 
7,530 54 
7.150 76 
2,076 64 
8,177 24 
472 27 


$346 42 

2,005 01 

7,039 33 
40.649 21 

7,150 76 
19.761 11 
40,779 70 

5,815 Od 

19? KIA ftfl 








TotAl reoeints. ....... 


. $50,511 78 


$765,484 84 









(c) Assets. 

The following is an abstract of the assets of the Water Works, 
a complete schedule of which is kept on file in the office of the 
Board : — 

Office furniture, fixtures and supplies; engineering and scientific instruments 
and supplies; police supplies; horses, vehicles, field machinery, etc.; 
machinery, tools and other appliances and supplies ; real estate connected 
with works not completed; completed works, including real estate and 
buildings connected therewith. 

(d) Liabilities. 

The sums due on monthly pay rolls amount to $1,597.42, and 
there are bills for current expenses which have not yet been received. 
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Amounts on Monthly Estimates, not due until Completion of Contracts or 

until Claims are settled. 



Namb. 


• 

Work. 


Amount. 


McBrideACo., . . . . 


Contract 283, Stillwater improvement, Wachusett 
Reservoir. 


t778 09> 


Camoia & Williams, 


Contract 306, Section 33 of northern high-service pipe 

lines. Distribution Svstem. 
Contract 322. Section 36 of northern extra high-serv- 


200 00 


De Vinoeiui A Baruffoldi, 


100 00 


f 


ice pipe lines, Distribution System. 
Contract 314, Section 7 of the Weston Aqueduct sup- 




Joaeph Hanieddy, .... 


9,774 58 




ply mains. 




Cavanagh Bros., .... 


Contract 323, Section 6 of the Weston Aqueduct sup- 
ply mains. 


200 00 


Michael Russo A Son, 


Contract 341, Section 39 of southern high-service pipe 
lines. Distribution System. 


2,397 05 


Holly Manufacturing Company, . 


Contract 312, pumping engine for Chestnut Hill low- 
service pumping station. 


14,760 00 


Andrew M. Cusack, 


Contract 344, Section 41 of the southern extra high- 
service pipe lines. Distribution System. 


662 72 


Pratt die Cady Co., . . . . 


Contract 340, water valves for Distribution System, 


635 85 


S. Morgan Smith Co., 


Contract 330, hvdro-eloctrio plant at Wachusett Dam 
in Clinton, Mass. 


6,850 00 







1 Held pending settlement of claims on account of this contract. 

It is impossible to state the amounts due on the claims of the fol- 
lowing for land damages, for water rights taken and for damages to 
established business, as no sums have been agreed upon, and suits 
are now pending in court for the determination of most of them : — 

Patrick Bradley, Henry F. Keyes, James E. Welch, Byron D. 
Allen, J. Frank Wood et al., Asa Knight, Edward F. Merriam, 
Sanford C. Kendall, estate of William H. Vickery, James H. and 
Hannah S. Wood, Francis W. M. Goodale, heirs of Willard Morse, 
Caroline E. Braman, Charles G. Rice, Nehemiah W. Eice et al., 
John Ward et al,, heirs of George K. Ward, heirs of Francis Pettee, 
William F. Harbach et al.. Royal S. Wentworth et al., trustees. 



VI. METROPOLITAN SEWERAGE WORKS. 

The ITorth Metropolitan Sewerage District embraces the cities 
of Cambridge, Chelsea, Everett, Maiden, Medford, Melrose, Somer- 
ville and Woburn, and the towns of Arlington, Belmont, Revere, 
Stoneham, Wakefield, Winchester and Winthrop, and parts of the 
city of ^ Boston and the town of Lexington, — comprising in all 9 
cities and 8 towns, with an area of 90.50 square miles. The District 
has an estimated population, based upon the United States Census of 
1910, as of December 31, 1911, of 545,870. Of the total population 
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it is estimated that 88 per cent., or 480,600 people contribute sewage 
to the North Metropolitan System. The total cost of the North Met- 
ropolitan Sewerage Works has been $6,686,891.50. 

The South Metropolitan Sewerage District includes the cities of 
Kewton, Quincy and Waltham, and the towns of BrooUine, Milton 
and Watertown, and parts of the city of Boston (including the former 
town of Hyde Park) and the town of Dedham, — a total of 4 cities 
and 4 towns. This district has an area of 100.87 square miles, with 
an estimated population as of December 31, 1911, of 370,580. 
According to the estimates made 65.3 per cent, of this population, 
or 241,865, contribute sewage to the South Metropolitan System. 
The total expenditures for construction of the South Metropolitan 
Sewerage Works have amounted to $8,813,232.53. 

(1) XoBTH Metbopolitan Seweb^ge System — Constbuction. 

The amount expended for construction on account of the North 
Metropolitan Sewerage System during the past year was $165,695.35. 
The works under active construction during the year were the ex- 
tension of the East Boston pumping station, the erection of a stable 
and locker building at East Boston, and the Maiden and Everett 
sewer extension. 

The work of extending the Deer Island pumping station and in- 
stalling a new pumping engine with its equipment of boilers and 
other apparatus was substantially completed in the preceding year, 
but there was expended on account of the extension, largely in settle- 
ment of contracts, the sum of $19,625.38, The total cost of the 
additions to the building and equipment was $195,373.14. 

(a) East Boston Pumping Station Extension. 

The repairs and extensions to the East Boston pumping station 
which have been in progress were brought so near to completion 
during the preceding year that the building and wharf have been in 
entire use and the engine has been in active operation for regular 
service for the last three months of the past year. The new pumping 
engine, which has a capacity for pumping 100,000,000 gallons of 
sewage per day with a vertical lift of 19 feet, received its final test 
on December 1, 1911. The test was successful and the engine de- 
veloped a duty slightly in excess of that guaranteed by the contractors. 
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The sum of $78,913.36 was expended during the past year on account 
of the appropriation for the extension, and the total expenditures 
have amounted to $242,438.27. This total included $143,633.55 as 
the cost of the building extension, $8,801.87 as the cost of the pile 
wharf, and $90,002.85 as the cost of the pumping engine and appa- 
ratus. 

Some rearrangement of the screens and screen-house will at least 
be required. The original plans of the Board contemplated the instal- 
lation of entirely new screening machinery with the acquisition of 
some additional land in connection with the work. The present 
screens are operated disadvantageously under ground, and their opera- 
tion is difficult and unsanitary as well as expensive and uneconomical. 

(&) East Boston Stable and Locker Building. 

A beginning had been made in the preceding year in the erection 
of a building for stable and locker purposes in East Boston on a 
lot between Chelsea Street and the Grand Junction Eailroad, which 
separates the lot from the East Boston pumping station. The new 
building has a length of 65 feet and a width of 28 feet, and is two 
stories in height. It is built of reinforced concrete and is believed 
to be fireproof. It has accommodations in the stable for 5 horses, 
and the locker portion constitutes the chief headquarters for the main- 
tenance and repair forces of the North Metropolitan System. The 
sum of $4,524.40 was expended for the purchase of the land, and a 
further sum of $14,166.75 has been expended in the erection and 
equipment of the building. 



(c) Maiden and Everett Sewer Extension. 

In accordance with the provisions of chapter 512 of the Acts of 
1911, the Board purchased from the city of Maiden the main sewer 
extending in Eastern Avenue from the comer of Bryant Street to 
Broadway, and constructed a new sewer in Broadway from Eastern 
Avenue to the boundary line between the city of Maiden and the 
city of Everett. The sewer purchased was about 5,000 feet in 
length, in part 30 inches in diameter and in part 24 inches; and 
the new sewer constructed in Broadway extends a distance of 2,632 
feet, all an 18-inch pipe sewer except 112 feet which consists of 
12-inch pipe. The extension was made particularly for the purpose 
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of providing for the drainage of about 80 acres in the southeasterly 
portion of Maiden 'and about 80 acres in the northerly section 
of Everett. Under the act the Board was authorized to pay to 
the city of Maiden the actual cost of its sewer in Eastern Avenue 
which was taken, amounting to the sum of $36,480.08, and the cost 
of the sewer constructed has amounted to $21,290.62. Inasmuch 
as this extension was built for the special benefit of the two cities, 
it is provided by the act that the Treasurer of the Conmionwealth 
shall, in addition to levying the assessment required by law to meet 
the interest and sinking fund requirements of the North Metropolitan 
System, assess annually upon the two cities in equal shares such 
sums as may be necessary to satisfy the interest and sinking fund 
requirements of the additional bonds which were issued for carrying 
out this improvement. 

(2) South Metropolitan Sewerage System — Construction. 

But little construction was performed during the last year in 
the South Metropolitan Sewerage System, the amount expended 
being $20,452.89. Nearly all of this sum was expended upon the 
Quincy sewage lifting station which had been nearly completed at 
the close of the preceding year. The building was ready for opera- 
tion early in the past year and a few houses in the Hough's Neck 
section have been connected with the local sewer, from which the 
sewage is lifted so as to be carried into the High-level Sewer. This 
lifting station is operated by electricity generated at the Nut Island 
screen-house. It is expected that the city of Quincy will avail 
itself of the station to a greater extent during the coming year. 
The amount already expended on account of the station has been 
$24,044.60. 

(3) Acquisition of Land and Settlements. 

The Board acquired by taking under the act of the Legislature 
the main sewer of the city of Maiden in Eastern Avenue and a 
settlement was effected by the payment of the sum of $36,480.08. 
A taking was also made of the right to construct the sewer in Broad- 
way in the city of Maiden. 
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Takings for Metropolitan Sewerage Works for the Year 1911. 



No. 


Location and Ducbiptzon. 


Former Owner. 


Re- 
oorded. 


Purpose of Taking. 


26 
26 


Maiden, ~ Existing aewer in Eastern 
Avenue from Bryant Street to 
Broadway, a distance of 4,790 feet, 

the same. 

Maiden, — Right to construct, mun- 
tain, etc., sewer in Broadway, from 
Eastern Avenue to Everett bound- 
ary line, a distance of about 2,654 
feet. 


City of Maiden. 
Public street. 


IMl. 

June 19. 

June 19. 

• 


Additional outlet for sewage 
of Maiden and Everett, 
North Metropolitan Sys- 
tem. 

Additional outlet for sewage 
of Maiden and Ev^ett, 
North Metropolitan Sys- 
tem. 





(4) * North Metropolitan System — Maintenance. 

The cost of the maintenance and operation of the North Metro- 
politan Sewerage Works during the past year was $149,163.19, 
which included the sum of $865 expended in completing the repairs 
on the East Boston pumping station under the special appropria- 
tion of $40,000. 



(a) Sewers and Pumping Stations. 

The length of the Metropolitan sewers in the North Metropolitan 
System is now 59.92 miles, and the local sewers connected with the 
Metropolitan sewers have a length of 683.05 miles, involving 71,860 
connections. 

The sewage before it is finally disposed of in the harbor off Deer 
Island is lifted, the most of it at least twice and a portion three 
times, by pumping at the four stations, the Alewife Brook, Charles- 
town, East Boston and Deer Island pumping stations. 

The daily average amount of sewage discharged into the harbor 
from the Deer Island outlet was 52,800,000 gallons, which was a 
daily average for each individual of the population contributing 
sewage of 109.8 gallons. This daily average is made larger from the 
fact that a considerable number of the local sewers permit the direct 
introduction of rain water. The total amount of the discharge is 
6,200,000 gallons per day less than that of the preceding year, a 
decrease which is principally accounted for by the conditions of 
the rainfall. The maximum amount of sewage discharged in any 
one day in the year was 103,000,000 gallons. 
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The pumping stations operated for the North Metropolitan Sewer- 
age System are as follows : — 



Number 

of 
EogiiiM. 



C<Mitract 

CapAeity per 

Day 

(OiOlooe). 



Lift (Feet). 



Deer Island Station. . 
East Boston Station, . 

Chariestown Station, . 

Alewife Brook Station, 



4 


235.000.000 


4 


236.000,000 


3 


104.000.000 


3 


22.000.000 



10 
10 

11 

8 
13 



There were obtained for the operation of the pumping stations 
6,900.27 tons of bituminous coal, which was purchased at average 
prices at the different stations varying from $3.79 to $4.47 per 
gross ton delivered in the bins. 

The sums expended for the labor of engineers and their assistants 
in the various pumping stations of the district amounted to 
$58,005.81, and for fuel amounted to $27,133.44. The total' ex- 
penditure for the operation of the stations was $95,568.09. 

The average cost per million gallons of sewage lifted per foot 
at the several stations was $0,135. 

(6) Siphons. 

The siphon introduced in the Metropolitan sewer in Cambridge 
by the building of the subway of the Boston Elevated Railway Com- 
pany, and the siphon called for in the sewer crossing the Alewife 
Brook in Arlington in order to conform to the improvements made 
by the Metropolitan Park Commission, have required constant clean- 
ing and flushing, and a gang of 5 men has been regularly employed 
for a portion of the week for this purpose. Their labor has added 
$1050 to the cost of the maintenance of the iTorth Metropolitan 
System. 



(c) Tanneries and Gelatine and Glue Works. 

The oversight and care of the Metropolitan sewers, which receive 
the sewage and waste material discharged from the tanneries and 
other manufactories in Winchester, Woburn and Stoneham, have 
involved the employment of a special force consisting of a foreman 
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and 5 men. Constant cleaning and flushing are required in order 
that the sewers shall not be clogged, and the settling tanks which 
have been introduced at the various establishments, in which the 
most objectionable matter is deposited before the contents are allowed 
to enter the sewers, call for continuous inspection. The semi-liquid 
sludge removed from the tanks for disposal amounted in the year 
to about 6,500 cubic yards. The cost attending this work is so great 
as to make the present situation a serious burden to the North Metro- 
politan Sewerage District. 

(6) South Metbopolitan System — Maintenance. 

The entire cost of maintenance during the past year has been 
$100,399.39. 

Sewers and Pumping Stations. 

The Metropolitan sewers in the South Metropolitan System have a 
length of 43.42 miles, and with these are connected local sewers 
having a length of 557.52 miles, involving 34,415 connections. 

The pumping stations operated for the South Metropolitan Sewer- 
age System are as follows : — 



Number 

of 
Engines. 



Contract 

Capacity i)er 

Day 

(Gallons). 



Lift (Feet). 



Ward Street Station, . 

Quincy Station, . 

Quincy Sewage Lifting Station, 



2 
3 
2 



100.000,000 

18,000.000 

3,000.000 



45 

28 
20 



The larger part of the sewage of the District is lifted into the High- 
level Sewer at the Ward Street pumping station in Eoxbury, but the 
sewage of the city of Quincy is pumped into the sewer at Greenleaf 
street near the Quincy pumping station. The entire sewage is 
screened at the Nut Island screen-house for the purpose of intercept- 
ing solid matter and is thence discharged at the bottom of the harbor 
about a mile off from the Island. 

The average daily amount of the sewage thus discharged was 
42,000,000 gallons, and the largest discharge in a single day was 
137,500,000 gallons. The increase in the daily average from last 
year was 2,400,000 gallons. 
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The daily average discharge of sewage for each individual con- 
tributing sewage in the District was 173.6 gallons. 

There were 2,799.65 gross tons of bituminous coal obtained at the 
two pumping stations and screen-house, which was purchased at 
average prices varying from $4.09 to $4.47 per gross ton delivered 
in the bins. 

The expenditures for the labor of the engineers and their assistants 
at the three stations amounted to $33,968.07, and the expenditures 
for fuel amounted to $11,511.33. The total amount expended for the 
operation of the stations was $51,563.05. 

VII. SEWEEAGE WORKS — FINANCIAL STATEMENT. 

The financial abstract of the receipts, expenditures, disburse- 
ments, assets and liabilities of the Metropolitan Water and Sewer- 
age Board for the fiscal year of the Commonwealth ending with the 
thirtieth day of November, 1911, was,' as stated in connection with 
the Water Worksj presented to the General Court in January, in 
accordance with the requirements of chapter 235 of the Acts of the 
year 1906, and a copy of this financial abstract is in part printed as 
Appendix No. 5. 

The following statement of its financial doings, in relation to the 
Metropolitan Sewerage Works, for the calendar year 1911 is here- 
with presented, in accordance with the provisions of the Act of 1906, 
as a part of the annual report of the Board. 

The Metropolitan Sewerage Loans authorized for the construction 
of the Sewerage Works of the North Metropolitan System have 
amounted to $6,635,865.73, to which are added receipts from various 
sources amounting to $64,560.64. The amount of expenditures ap- 
proved by the Board for payment for the year 1911 was $165,695.35, 
and the total amount of expenditures approved to January 1, 1912, 
was $6,68<},891.50. The balance remaining on January 1, 1912, 
was $13,534.87. 

The loans authorized for the construction of the various parts of 
the South Metropolitan System have amounted to $8,867,046.27. 
The receipts applicable to the loan fund have been $13,632.51. The 
amount of expenditures approved for payment in the year 1911 was 
$20,452.89. The total amount of expenditures approved for payment 
from the beginning of the works has been $8,813,232.53. The bal- 
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ance remaining for the South Metropolitan System on January 1, 
1912, was $67,446.25. 

The bonds issued on account of the loans have been for varying 
periods, not exceeding forty years, and bear interest at the Tate of 
3 per cent, and 3% per cent. The premiums received on account of 
the sale of bonds for the North Metropolitan System have amounted 
to $179,547.35, and those received on account of the South Metro- 
politan System have amounted to $410,132.03. 

The increase in the debt during the calendar year, as represented 
by the Metropolitan Sewerage Loans, was $62,000.00. The increase 
of the sinking fund for the payment of the debt at maturity was, 
during the same period, $252,933.09. There has consequently been 
a decrease in the net debt during the calendar year amounting to 
$190,933.09. 

The amount expended for maintenance of the North Metropolitan 
System in the year 1911 was $149,163.19, and for the South Metro- 
politan System $100,399.39, a total for both systems of $249,562.58. 

The assessments made to meet interest, sinking fund requirements 
and maintenance and operation of the North Metropolitan System 
amounted in the year 1911 to $463,311.33, and the assessments for 
the South Metropolitan System amounted to $468,169.21. 

The following is a detailed financial statement regarding the Met- 
ropolitan Sewerage Works : — 

(1) Metropolitan Seweeage Loans, Receipts and Payments. 

The loans authorized for the construction of the Metropolitan 
Sewerage Works, the receipts which are added to the proceeds of 
these loans, the expenditures for construction, and the balance avail- 
able on January 1, 1912, have been as follows : — 

(a) North Metropolitan System. 

Loans authorized under various acts prior to 
1911 for the construction of the North Met- 
ropolitan System and the various extensions, $6,573,865 73 

Loan authorized under chapter 512 of the Acts 
of 1911, for the Maiden and Everett exten- 
sion, . 62,000 00 

$6,635,865 73 
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Receipts from sales of real estate and from miscellaneous 
sources, which are placed to the credit of the North Metro- 
politan System : — 
For the year ending December 31, 1911, . $1,168 86 

For the period prior to January 1, 1911, . 63,391 78 



64,560 64 



,700,426 37 



Amoimt approved for payment by the Board* out of the 
Metropolitan Sewerage Loan Fund, North System : — 
For the year ending December 31, 1911, . $165,695 35 
For the period prior to January 1, 1911, . 6,521,196 15 



6,686,891 50 



Balance, North Metropolitan System, January 1, 1912, . $13,534 87 

(6) South Metropolitan System. 

Loans authorized under the various acts, applied to the con- 
struction of the Charles River valley sewer, Neponset valley 
sewer, High-level sewer and extension constituting the South 

Metropolitan System, $8,867,046 27 

Receipts for pumping, sales of real estate and from miscel- 
laneous sources, which are placed to the credit of the South 
Metropolitan System: — 

For the year ending December 31, 1911, . $231 38 

For the period prior to January 1, 1911, , 13,401 13 



13,632 51 



$8,880,678 78 

Amount approved by the Board* for payment out of the 
Metropolitan Sewerage Loan Fund, South System : — 
On account of the Charles River valley 

sewer, $800,046 27 

On account of the Neponset valley sewer, 911,531 46 
On account of the EQgh-level sewer and 
extension : — 
For the year ending De- 
cember 31, 1911, . $20,452 89 
For the period prior to 
January 1, 1911, . 7,081,201 91 

7,101,654 80 

8,813,232 53 



Balance, South Metropolitan System, January 1, 1912, . $67,446 25 

iThe word "Board" refers to the Metropolitan Sewerage Commiasion and the Metropolitan Water 
and Sewerage Board. 
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(2) Issues of Metropolitan Sewebaoe Loan Bonds. 

The Treasurer of the Commonwealth, under the authority of the 
successive statutes, has from time to time issued bonds designated 
'^ Metropolitan Sewerage Loan," amounting for the ^orth System 
to $6,625,000 and for the South System to $8,877,912. The list of 
the bonds issued prior to the year 1910 is contained in the Ninth 
Annual Report The bonds issued in the year 1911 are as fol- 
lows : — 



Datk or Salb. 


Amount 

of Bonds 

■old. 


Bate of 
Interast 

(Per 
Cent.). 


Prioe 

X60CiT0d. 


Date due. 


Premium. 


July 20. 1911 


S82.000 


3H 


100.001 


Jan.. 1941 


- 



1 Not iBVued or deliTered until 1912. 



(3) Meteopolitan Sewerage Loans Sinking Fund. 

Under the authority of chapter 122 of the Acts of the year 1899 
the Treasurer and Eeceiver-General of the Commonwealth was re- 
quired to consolidate the sinking funds of all the Metropolitan Sewer- 
age Loans into one fund, to be known as the Metropolitan Sewerage 
Loans Sinking Fund. 

The Board received during the year, from rentals and from other 
sources, to be applied to the sinking fund, $259.20. 

The sinking fund established has amounted at the end of each 
year to sums as follows: — 



December 31, 1899, 
December 31, 1900, 
December 31, 1901, 
December 31, 1902, 
December 31, 1903, 
December 31, 1904, 
December 31, 1905, 



$361,416 59 
454,520 57 
545,668 26 
636,084 04 
754,690 41 
878,557 12 

1,008,724 95 



December 31, 1906, 
December 31, 1907, 
December 31, 1908, 
December 31, 1909, 
December 31, 1910, 
December 31, 1911, 



$1,146,998 68 
1,306,850 30 
1,492,418 98 
1,673,784 40 
1,931,741 89 
2,184,674 98 



(4) Annual Appeopeiations^ Receipts and Expenditubes. 

The annual appropriations for the maintenance of the Metropoli- 
tan Sewerage Works, the receipts of the Board which are added to 
the appropriations for maintenance, and the expenditures for main- 
tenance for the year ending December 31, 1911, have been as fol- 
lows : — 
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North MetropoUtam 8p§Um. 

Appropriation under chapter 691 of the Acts of 1911, . . $152,800 00 
Balance of appropriation under chapter 582 of the Acts of 

1908, 849 43 

Receipts from pumping and from other sources, . . . 357 43 



$154,006 86 
Amount approved by the Board for payment, .... 149,163 19 



Balance, January 1, 1912, $4,843 67 

South Metropolitan System. 

Appropriation under chapter 687 of the Acts of 1911, . . $101,800 00 

Receipts from pumping and from other sources, . . • 378 46 



$102,178 46 
Amount approved by the Board for payment, .... 100,399 39 



Balance, January 1, 1912, $1,779 07 

(5) ANNUAL Assessments. 

Assessments for the year, amounting to $463,311.33 for the North 
Metropolitan System and to $468,169.21 for the South Metropolitan 
System, were required for the payment of interest and sinking fund 
requirements and the cost of maintenance and operation of works. 
The requirements for the North Metropolitan System were: for 
interest, $202,078.43; for the sinking fund, $111,095.21; and for 
maintenance, $150,137.69. For the South Metropolitan System the 
requirements were: for interest, $299,330.62; for the sinking fund, 
$67,997.19 ; and for maintenance, $100,841.40. The assessments for 
both the North and South Metropolitan Systems were made upon 
the cities and towns in the District in accordance with chapter 369 
of the Acts of the year 1906. The respective assessments were as 
follows : — 
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Arlington, 

Belmont, 

Boston, 

Cambridge, 

Chelsea, 

Everett, . 

Lexington, 

Maiden, 

Medford, 

Melrose, 



North Metropolitan 

$10,948 34 

6,007 21 

77,610 33 

103,511 80 
25,718 84 
27,209 17 
4,210 15 
41,700 23 
22,263 45 
15,496 52 



Sewerage System, 

Revere, 

Somerville, 

Stonebam, 

Wakefield, 

Winebester, 

Winthrop, 

Wobum, 

Total, 



$15,308 99 
64,250 86 
5,346 50 
9,505 15 
11,566 58 
10,773 33 
11,883 88 

$463,311 33 



South Metropolitan Sewerage System, 



Boston, 
Brookline, 
Dedbam, 
Hyde Park, 
Milton, . 
Newton, 



$202,379 19 
84,798 49 
11,571 71 
14,211 55 
21,757 47 
63,876 87 



Quincy, 

"Waltbam, 

Watertown, 

Total, 



$29,264 37 
26,560 46 
13,749 10 

$468,169 21 



(6) EXPENDITUBES FOB THE DIFFERENT WORKS. 

The following is a summary of the expenditures made in the vari- 
ous operations for the different works : — 



Construction and Acquisition or Works. 


For the Year ending 
December 31, 1011. 


From Beginning of Work 
to December 31, 1911. 


North Metropolitan System. 
Origiiiai system, main line and branohes, 

Lexington branch. 

Everett branch, 

Walcefield branch, 

8toneham branch, 

Revere extension, 

Chelsea and Everett outlets 

Wakefield branch extension, 

Belmont extension, 

Maiden extension, 

Bulkhead, Chelsea creek, 

North System, enlargement: — 

Administration 

Deer Island pumping station, extensions and 
additions 


H.300 28 
19,«25 38 


15.383,957 67 
68,585 15 
54,877 12 
35,698 29 
11,574 10 

215,722 79 
71.216 41 

190,081 97 

57,363 06 

67.092 63 

3,231 00 

113,218 05 

195,373 14 


Amounts carried forward, .... 


$23,925 66 


$2G8,591 19 16,150,400 19 
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CONBTBUCnON AND ACQUXSXTZON OF WORXl. 


For the Year ending 
December 31, 1911. 


From Beginning of Work 
to December 31, 1911. 


Amounts brought forwarit .... 


$23,925 66 




1208.591 19 16.159,400 19 


North Motrovolitan Sfttm — Con. 










North System, enlarfement — Con, 






s 




East Boston pumping itation, extensions snd 










additions, 


78,913 86 




342,438 27 




Maiden-Everett extension, Sections 65 and 66. . 


57,138 50 




57,770 70 




Stable and locker. East Boston 


5,717 83 


1165.605 35 


18,601 15 


527,491 31 




• • • 




Total for North Metropolitan System, . 


1165.095 35 


16,686,891 50 


SouOi Metropolitan Spatetn. 










Charles River valley sewer, main line, . 


- 






1800.046 27 


Neponset River valley sewer: — 










Main line, 


- 




1866.595 66 




Biookline branch 


" 




44,935 80 


911,531 46 






Hicb-level Sewer, 




1285 00 




5,992,660 01 


Hisb-level Sewer extension: — 










Charles River valley studies, .... 


- 




13,893 71 




Administration, 


11,391 67 




16,455 81 




Section 80, day worlc. West Roxbury and Broolc- 










line, 


242 50 




295.216 41 




Section 81, Brookline 


155 00 




129,519 35 




Section 82, Brookline 


- 




136,152 02 




Section 82, day work. Park street crossing, 


- 




2,030 18 




Section 83, Brookline, 


247 00 




94.065 87 




Section 84, Brookline and Brighton, . 


- 




47,592 89 




Section 85, Brighton, 


300 




227.378 50 




Section 86, day work, Brighton, .... 


- 




66.611 62 




Section 86, Brighton, 


676 00 




57,864 88 




Quincy sewage lifting station, .... 


17,403 72 




24,044 60 




Land takings, purchase and recording, 


50 00 


20,167 89 


8,168 95 


1.108.994 79 




• • • 

• • • 




Total for South Metropolitan System, . 


120.452 89 


(8.813.232 53 


Total for construction for both systems, 


1186,148 24 


15,500,124 03 



Maintknancb. 


For the Year ending 
December 31, 1911. 


From Beginning of Work 
to December 31, 1911. 


North Metropolitan Ssrstem, 

South Metropolitan System, 


1149.163 19 
100.399 39 


$1,885,736 29 
1.511,466 37 


Total for maintenance, both systems. 


$249,562 58 


$3,397,202 66 
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(7) Detailed Financial Statement. 

The Board herewith presents, in accordance with the Metropoli- 
tan Sewerage Acts, an abstract of the expenditures and disburse- 
ments, receipts, assets and liabilities for the year ending December 
31, 1911: — 

(a) Expenditures and Disbursements. 



GXNXBAL ChaRACTEB OF EXPBNDXTXJBXS. 



For the Year endrng 
December 31, 1911. 



CONSTBUCnON or WoBKB and AoQmSITION BT Pt7BCHA8B OB TaKIMO. 

North Metropolitan System, 
Administration: — 

Commiasionws 

Secretary, 

Clerks and stenosraphers, 

Traveling, 

Stationery, printing and office supplies, 

Telephone, lighting, heating, water and care of building 

Rent and taxes, main office, 

Repairs of building, 

Miscellaneous expenses, 

Engineering: '— 

Chief englnetr, 

Engineering aspistants, 

Inspectors, 

Traveling expenses, 

Stationery, printing and office supplies 

En^neering and drafting instruments and tools, 

Engineering and drafting supplies, 

Telephone, lighting, heating, water and care of building 

Rent and taxes, 

Repairs of building, 

Miscellaneous expenset, 

Advertising, 

labor and teaming, 

Tools, machinery and appliances, 

Brick, cement, lumber and other field supplies and expenses. 

Contracts: — 
Allis-Chalmers Co., contract 08, addition to pumping plant at Deer Island 

pumping station 

Allia-Chalmers Co., contract 73, addition to pumping plant at East Boston 

pumping station, 

Amounte carried forward 



11.166 67 

760 00 

1,651 01 

505 23 
162 U 
165 26 



S833 33 

3,648 50 

1,375 00 

25 25 

20 89 



486 37 
495 80 



5 24 



$12,818 79 
7,016 64 
7,233 35 



$17,307 50 



33.300 00 



$4,300 28 



6,890 38 



27.068 78 



$50,607 50 $38,259 44 
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Gbnbral Cbabactbb or ExpBNDirxTBas. 



For the Year endinf 
December 31, 1911. 



Amounts brought forwatit 



North Metropolian Sy9tem — Con. 
Contracts — Con. 

The Philip Carey Co., contract 93, "^ff^«^ covering to boilen and piiHng 
at East Boston pumping itation 

Lumsden A Van Stone Co., contract 89, piping in East Boston pumping 
station, 

Bobb-Mumford Boiler Co. (Robb Engineering Co., Ltd., aasignee), con- 
tract 78, furnishing and erecting six vertical fire-tube boilen with smoke 
flue and galleries, at the East Boston pumping station, 

A. G. Tomasello, contract 81, constructing Section 06 of the North Metro- 
politan Sewerage System (Bfalden-Everett Extension), .... 

Woodbury A Leighton Co., contract 74, extension of engine, boiler, screen- 
house and coal-house at East Boston pumping station, .... 



Real estate: — 
Settlements, .... 
Legal, conveyancing and expert. 



Total for North Metropolitan System, 



South Metropolitan Syetem. 

High-Uvd Sewer, 
Engineering: — 
Engineers, inspectors, rodmen, laborers and others, 



High4e9el Sewer Extension. 
Administration: — 

Commissioners, 

Secretary 

Clerks and stenographers, 

Traveling, 

Stationery, printing and office supplies. 

Telephone, lighting, heating, water and care of building. 

Rent and taxes, main office, 

Miscellaneous expenses, 



Engineering: — 
Chief engineer, 
Engineering assistants. 



Amounts carried forward. 



150,107 60 138,259 44 



2,234 65 

6.400 00 

6,386 60 
17,563 74 
8,764 87> 



90,947 26 



S36.480 08 
8 67 



86,488 66 



$166,095 35 



1285 00 



1285 00 



1750 00 

306 67 

127 01 

61 66 

56 09 

1 25 



1,391 67 



12,829 43 



$2,829 43 $1,676 67 



* Of this amount $15.57 was paid to the North Metropolitan Maintenance Fund, to balance an over- 
]*3nnent from said fund on account of special appropriation Chapter 582, Acts of 1908, there being but 
1849.43 to cover the final estimate amounting to $865 due Woodbury & Leighton under Contract 74A. 
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OXNXBAL ChaBACTBB OF E aMM D I T UM M. 



Atnounta brought forwardt 

North MdropoUton Syttom — Com. 
General supervision — Con. 

Repairs of building, 

Postage, 

Printing, stationery and office supplies, 

Telephones 

Traveling ezpoises, 

Miscellaneous eoEpenses, 

Deer Island pumping station: — 

Labor, 

Fuel, ......... 

Oil and waste, 

Water 

Packing, 

Repairs and renewals 

Telephones, 

General supplies, 

Miscellaneous supplies and expenses, . 

East Boston pumping station: — 

Labor, 

Fuel, 

Oil and waste, 

Water, 

Packing, 

Repairs and renewals 

Telephones, 

General supplies, 

Miscellaneous supplies and expenses, . 

Charleetown pumping station: — 

Labor, 

Fuel 

Oil and waste, 

Water 

Packing, 

Repairs and renewals, 

Telephones, . . ' 

General supplies, 

Miscellaneous supplies and expenses, . 

Alewife Brook. pumping station: — 

Labor, 

Fuel 

Oil and waste, 

Water, 

Amountt carried forward^ 



For the Year ending 
December 31, 1911. 



10,647 64 16.404 08 



56 08 


60 00 


288 03 


180 44 


145 00 


17 32 


115,745 75 


0,204 34 


657 60 


874 80 


250 75 


466 84 


100 81 


847 04 


103 70 


110,718 80 


13.378 03 


433 65 


1.215 60 


117 03 


333 00 


110 34 


1,031 92 


666 81 


$14,726 26 


3,259 39 


280 27 


847 20 


70 30 


350 44 


46 49 


457 47 


123 19 


17.816 00 


1,291 68 


189 88 


295 80 



10.306 31 



28.341 63 



37,016 07 



20,160 01 



19,593 36 1102,409 00 
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Gbnbral Chabactbb of Expbndztubbs. 



For the Year ending 
December 81, 1911. 



AmounU brought /orwardt 



North Metropolitan Syatmn — Con. 
Alewife Brook pumping station — Con. 

Pacldng, 

Repairs and renewals, 

Telephones, 

General supplies, 

Miscellaneous supplies and expenses, . 



Sewer lines, buildings and grounds: — 
Engineering assistants, . 

Labor, 

Automobiles, 

Brick, cement and lime. 
Castings, ironwork and metala. 
Freight, express and teaming. 
Fuel and lighting, .... 
Jobbing and repairing, . 

Lumber, 

Machinery, tools and appliances, . 
Paints and oils, .... 
Rubber and oiled goods, 
Sand, gravel and stone. 

Telephones, 

Traveling expenses, 

General supplies, .... 

Miscellaneous expensesi 



HorseSi vehicles and stable account, 

Renewal East Boston pumping station account Chelsea fire, April 12, 1908: — 
Supplies and expenses 



Total for North Metropolitan System, 



SotUh Metropolitan SvHem, 
Administration: — 

Commissioners, 

Secretary and assistants, 

Rent, 

Heating, lighting, and care of building, 

Repairs of building 

Postage 

Printing, stationery and office supplies, 

Telephones 

Traveling expenses, 

Miscellaneous expenses, 



Amount carried forward. 



19,593 36 1102,409 00 



15 11 

138 77 

40 94 

66 76 

195 44 



10,050 38 



12,650 00 

24,346 99 

211 21 

484 41 

326 06 

1 40 

64 98 

257 51 

107 86 

656 16 

798 91 

342 08 

1 50 

13 85 

342 81 

574 50 

124 69 



14,533 89 
865 00 



12,333 34 

2,345 81 

220 34 

206 58 

10 43 

80 00 

525 19 

46 37 

14 00 

26 00 



81,304 92 



5,398 89 



1149,163 19 



15.808 06 



$5,808 0(^ 
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Gbnsbal Chabactbb of Expsnditvbbs. 



For the Year ending 
December 31, 1911. 



Amount brought forwardt 



South Metropolitan System — Con. 
General supervision: — 

Chief engineex and assistants 

Rent, 

Heatins, lighting and care of building. 

Repairs of building 

Postage, 

Printing, stationery and office supplies. 

Telephones, 

Traveling expenses, 

Miscellaneous expenses, 



Ward Street pumping station: — 

Labor, 

Fuel 

Oil and waste, .... 

Water 

Pacldng, 

Repairs and renewals, . 

Telephonest 

General supplies, .... 
Miscellaneous supplies and expenses, 

Quincy pumping station: — 
Labor, . 

Fuel, 

Oil and waste, .... 

Water, 

Packing, 

Repairs and renewals, . 

Telephones, 

General supplies 

Miscellaneous supplies and expenses, 

Nut Island screen-house: — 

lAbor, 

Fuel, 

Oil and waste, .... 

Water 

Packing, 

Repairs and renewals, . 

Telephones, 

General supplies, .... 
Miscellaneous supplies and expenses, 



Amount carried forward. 



$5.808 06 



16.341 61 




661 06 




619 78 




31 20 




210 10 




130 13 




150 00 




1 00 






7.168 06 




119,139 74 




7.466 23 




300 25 




1.348 80 




108 35 




820 70 




94 78 




976 34 




430 92 


• 




30.704 11 


16.946 88 


1,620 85 




76 79 




339 73 




11 86 




128 12 




36 06 




103 94 




233 61 






9,497 79 




17.881 50 




2.424 25 




52 18 




356 76 




19 10 




10 40 


> 


55 74 




489 54 




71 68 






11.361 15 





$64,534 17 
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GbNXBAL ChABACTBB of EXPBNDXTUBBt. 



For the Year ending 
December 31, 1911. 



Amount brmight fonvardt 



South Metropolitan Syttofn -' Con. 
Sewer lines, buildings and grounds: — 

Engineering assistants 

Labor, 

Automobiles 

Brick, cement and lime. 

Castings, ironwork and metals, .... 
Freight, express and teaming, .... 

Fuel and lighting. 

Jobbing and repairing, 

Lumber, 

Machinery, tools and appliances, .... 

Paints and oils, 

Rubber and oiled goods, 

Sand, gravel and stone, 

Telephones, 

Traveling expenses, 

General supplies, 

Miscellaneous ocpenses, 



City of Boston, for pumping and interest, 
Horses, vehicles and stable account. 



Total for South Metropolitan System, 



$2.650 00 

19.749 38 

437 64 

440 38 

131 66 

102 80 

21 00 

340 84 

127 77 

218 55 

74 62 

45 49 

35 40 

615 68 

224 83 

24 27 



164.534 17 



26.240 30 

7.700 00 
2,924 92 

1100,399 39 



(fe) Receipts. 

The receipts from the sales of property, from rents and from other 
sources, have been credited as follows : — 



Account. 


For the Year ending 
December 31, 1911. 


From Beginning of Work 
to December 31, 1911. 


North Metropolitan System — construction. 
South Metropolitan System — construction. 
North Metropolitan System — maintenance. 
South Metropolitan System — maintenance. 
Metropolitan Sewerage Loans Sinking Fund, 


11.168 86 
231 38 
357 43 
378 46 
259 20 


164.560 64 

13.632 51 

14.998 66 

2.108 66 

1,802 59 


Totals, 


12.395 33 


197.103 06 
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(c) Assets. 
The following is an abstract of the assets of the Sewerage Works, 
a complete schedule of which is kept on file in the office of the 
Board : — 

Office furniture, fixtures and supplies; engineering and scientific instruments 
and supplies; horses, vehicles, field machinery, etc.; machinery, tools and 
other appliances and supplies; real estate connected with works not com- 
pleted; completed works, including real estate connected therewith. 

(d) Liabilities. 

The sums due on monthly pay rolls amount to $650.72 and there 
are bills for current expenses which have not yet been received. 

Amounts on Monthly Estimates, not due until Completion of Contracts or 

until Claims are settled. 



Namx. 



Work. 



Amount. 



High-level Sewer: — 
National Contracting Co., 
E. W. Everson & Co., 

Hjgh-level Sewer Extension: — 
Timothy J. O'Connell, . 
Geo. M. Bryne Co 

North Metropolitan Construction: 
Allis-Chalmers Co.« . 



A. 0. TomaseUo, 



Sect. 73, contract abandoned. 
Sect. 75, contract 14, 



Sect. 82, in part, contract 67, 
Sect. 85, in part, contract 63, 



Addition to pumping plant at East Boston pump- 
ing station, contract 73, 

Sect. 66, Maiden-Everett extension, contract 81, . 



16,516 171 
1.000 00 



60 00 
2,508 51 



8,700 00 
2,969 05 



1 Damages claimed by the Commonwealth on account of the abandonment of the contract exceed this 
amount. 

Claims have been made by the following parties, but it is impos- 
sible to state the amounts due for land and other damages, as no 
sums have been agreed upon, and suits are now pending in the courts 
for the determination of most of them : — 

Anna L. Dunican, Carrie S. Urquhart, N. Jefferson Urquhart, 
Edwin isT. TJrquhart, Eichard Jones, James Doherty, Michael Ni- 
land, William H. Gibbons, Francis Normile, George A. Goddard. 



Vni. RAINFALL AND WATER SUPPLY. 

The past year has added another to a remarkable series of years 
of small rainfall. The total rainfall during the year was about 38.5 
inched, or about 7 inches below that of a long period of years in the 
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past. Though there was a slight increase in the amount of rainfall 
over that of the preceding and two or three previous years, owing 
to the conditions under which the rain fell, a smaller quantity was 
gained for consumption. The amount of water collected from the 
various watersheds from which the water is drawn for the supply 
of the Metropolitan District was less than that recorded in any 
previous year in which measurements have been taken. 

The Wachusett watershed yielded for consumption a daily average 
per square mile of 682,000 gallons, while the average for the 15 years 
during which the measurements, have been made has been 1,107,000 
gallons; and the Sudbury watershed yielded a daily average of 
514,000 gallons per square mile as against a daily average of 1,013,- 
000 gallons per square mile during the 37 years for which records 
have been kept. It is thus shown that the yield in the past year of 
the two watersheds was respectively 61.6 and 50.7 i)er cent, of the 
average amount yielded in the series of years. 

The small quantity of water collected for the water supply during 
the year 1911 is indicated by the accompanying diagram in compar- 
ison with the larger quantity collected in each of the previous years. 
The diagram also illustrates the recurrence during the last four years 
of a dry period similar to, but still more severe than that of the four 
years ending with 1883, which has hitherto been looked upon as a 
period of minimum water supply unprecedented in the records. 

IX. CONSUMPTION OF WATER. 

For the third consecutive vear there has been a reduction in the 
quantity of water required for the consumption of the Metropolitan 
District The maximum quantity of water supplied to the Dis- 
trict was reached in the year 1908, when the daily average consump- 
tion was 125,441,000 gallons, or 129 gallons for each person. The 
daily average consumption per capita fell in 1909 to 119 gallons, 
in 1910 to 110 gallons, and in the past year it was still farther re- 
duced to 105 gallons, or a total consumption of 109,994,800 gallons 
per day. There is a slight difference between the quantities deliv- 
ered to the various cities and towns, as measured by the Venturi 
meters, and the total quantity indicated as delivered to the District 
by the computation of the amount pumped at the several pumping 
stations and of the amount flowing in the Weston Aqueduct, on ac- 
count of the small amount supplied to the stations and outside the 
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past. Though there was a slight increase in the amount of rainfall 
over that of the preceding and two or three previous years, owing 
to the conditions under which the rain fell, a smaller quantity was 
gained for consumption. The amount of water collected from the 
various watersheds from which the water is drawn for the supply 
of the Metropolitan District was less than that recorded in any 
previous year in which measurements have been taken. 

The Wachusett watershed yielded for consumption a daily average 
per square mile of 682,000 gallons, while the average for the 15 years 
during which the measurements, have been made has been 1,107,000 
gallons; and the Sudbury watershed yielded a daily average of 
514,000 gallons per square mile as against a daily average of 1,013,- 
000 gallons per square mile during the 37 years for which records 
have been kept It is thus shown that the yield in the past year of 
the two watersheds was respectively 61.6 and 50.7 i)er cent, of the 
average amount yielded in the series of years. 

The small quantity of water collected for the water supply during 
the year 1911 is indicated by the accompanying diagram in compar- 
ison with the larger quantity collected in each of the previous years. 
The diagram also illustrates the recurrence during the last four years 
of a dry period similar to, but still more severe than that of the four 
years ending with 1883, which has hitherto been looked upon as a 
period of minimum water supply unprecedented in the records. 

IX. CONSUMPTION OF WATER. 

For the third consecutive vear there has been a I'eduction in the 

1/ 

quantity of water required for the consumption of the Metropolitan 
District The maximum quantity of water supplied to the Dis- 
trict was reached in the year 1908, when the daily average consump- 
tion was 125,441,000 gallons, or 129 gallons for each person. The 
daily average consumption per capita fell in 1909 to 119 gallons, 
in 1910 to 110 gallons, and in the past year it was still farther re- 
duced to 105 gallons, or a total consumption of 109,994,800 gallons 
per day. There is a slight difference between the quantities deliv- 
ered to the various cities and towns, as measured by the Venturi 
meters, and the total quantity indicated as delivered to the District 
by the computation of the amount pumped at the several pumping 
stations and of the amount flowing in the Weston Aqueduct, on ac- 
count of the small amount supplied to the stations and outside the 
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District and that lost by leakage from the distributing reservoirs an( 
pipe mains. 

In 11 of the mnnicipalitiea there was a decrease in the daily pe: 
capita consumption. The largest decrease was in the city of Med 
ford and in the town of Stoneham, where the reduction per capiti 
was respectively 11 and 13. The city of Boston reduced ite daily con 
somption from 130 to 124 gallons per person, and this reductioi 
accounts chiefly for the gratifying decrease of the total consump 
tion of the District. 

There were 5 municipalities in which there was an increase ii 
tlie per capita consumption, Belmont showing an increase of 13 gal 
Ions, Kahant of 7 gallons, Revere of 4 gallons, and Maiden an< 
Arlington of a single gallon each. Milton and Swampscott main 
tained the same rate as in the preceding year. 

During the past year 14,099 water services, new and old, in thi 
District were equipped with meters, and there was a substantial com 
pliance with the Meter Act of the year 1907 both in the installa 
tion of meters on all new services and the equipment with meter 
of at least five per cent, of all the old services. The cities of Med 
ford and Melrose and the towns of Watertown, Milton, Winthrop 
Belmont and Swampscott have now meters upon all their servicee 
and the cities of Maiden and Chelsea have metered about 94 per cen) 
of all services. The city of Boston installed an increased number o 
meters during the past year, but its percentage of the number of it 
services metered (27.33) is still the lowest in the list The cities o 
Quiney and Chelsea were especially active in the metering of oli 
services. 

The weather conditions of the past and the preceding year wer 
similar and in general favorable to a low consumption of water, bu 
the increasing introduction of meters must be considered as the prir 
cipal factor in the reduction of consumption. 

It is, however, apparent more than ever that there is a great wast 
of water in the Metropolitan District which the increasing use o 
meters does not prevent. Notwithstanding the large actual decreas 
in the total quantity of water which Is supplied, the amount which i 
drawn from the pipes between the hours of 1 and 4 in the momin 
iag not decreased ; the amount thus drawn between thwe hours, whe: 
the necessary use is comparatively small, has been at the rate of mor 
than 68 gallons per day for each inhabitant of the District. Ther 
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is a constant leakage of water due to defective local pipes and bad 
house plumbing and to incessant flow from the faucets, by which 
water is wasted to the extent probably of one-third of the entire 
supply afforded. 

This situation demands more careful supervision on the part of 
the responsible authorities of the various cities and towns and the 
adoption of rigorous measures of prevention. Unless such means of 
checking the unnecessary and wasteful consumption shall be taken by 
the local authorities it would seem that the Legislature may be called 
upon to impose upon metropolitan agents the duty of exercising such 
supervision and inspection, not only in the interest of economy for 
the District and of delaying the time when additional sources of sup- 
ply must be sought and new and extensive works be constructed, but 
also in behalf of the remote communities of the Commonwealth whose 
properties and rights will have to be yielded up for the benefit of the 
Metropolitan District. All reasons demand of the Metropolitan cities 
and towns the adoption of proper measures for the conservation of the 
present water supply and the limitation of the consumption of water 
to the legitimate and necessary requirements of their people. 

The accompanying diagram, similar to that which has been given 
in past reports, showing the average rate of consumption in the past 
year during the entire day and between the hours of 1 and 4 in the 
morning, graphically illustrates the need of renewed attention to the 
subject of unnecessary and wasteful consumption, as well as the in- 
fluence of the general use of meters prevailing in a portion of the 
cities and towns of the District 

In addition to the quantity of water which is supplied to the cities 
and towns of the Metropolitan District a total of 1,260,622,200 gal- 
lons, an equivalent of 3,453,700 gallons per day, have been drawn 
from the Metropolitan Water sources at various points for the benefit 
of places outside of the District, for which the sum of $11,820.29 has 
been received during the year. 

In accordance with the provisions of the Legislature the city of 
Worcester has diverted from the Wachusett watershed a total of 
759,800,000 gallons for its uses, and the town of Framingham, by 
like provisions, has drawn from Farm Pond and the Sudbury Aque- 
duct for its water supply 264,000,000 gallons, for which compensation 
is provided. 
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Under permanent arrangements made with the Board, W8t«r to the 
amount of 53,053,000 gallona has been furnished for its main su; 
to the Westborough State Hospital from the open channel of 
"Wachusett Aqueduct; and, directly from the Metropolitan Wc 
32,598,000 gallons have been furnished to the United States Gov 
ment for its uses on Feddock's Island ; and 4,782,500 gallons 1 
l3eeD supplied to a portion of the town of Saugus which ia conne 
■with the water works of the town of Eevere, 

Under the recent statute authorizing the Board to furnish w 
to cities and towns outside of the District in cases of tempo 
emergencies, the town of Wakefield was in the latter part of the ; 
suppHed with a total of 83,948,700 gallons, and the city of Woi 
ter with 62,440,000 gallons. 

Although it does not in any degree afford a reason or excuse 
neglecting any means which may be possible for conserving the 
ply for the future, it is gratifying that, notwithstanding the ah 
unprecedented small amount of rainfall following a series of 
years unknown to the past records, the Metropolitan District 
during the past year been brought neither to inconvenience nor ap 
hension on account of the scarcity of water, and has been abl 
assist two other communities in the emergencies which they 1 



X. RECOMMENDATIONS FOR LEGISLATION. 

In its preliminary report to the Legislature the Board has 
asked for authority to construct aliy additional works for the Mi 
politan Water System, and the loans already authorized are dee 
sufficient for the completion of the works in progress. Neither 
any construction been called for in the South Metropolitan Sewe 
System. 

The Board has, however, been compelled to ask for anthorit 
proceed to supply new screening machinery for the East Bo 
pumping station and to construct a supplementary sewer in 
Mystic valley, both of these works being in the North Metropol 
Sewerage System. The reasons for these requests are given in 
preliminary annual report as follows : — 

The original plan for the improvement and extension of the East Bt 

pumping station contemplated new screening machinery. The amount 
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mated as necessary for the ptirpose, however, was not included in the appro- 
priation as made by the Legislature. Now that the other work has been 
completed the Board deems it advisable to remedy the defects existing in 
this machinery. The screens are now operated under ground in a deep pit, 
and their operation is not only difficult and unsanitary, but is expensive and 
uneconomical. The Board, therefore, has recommended that authority be 
given to acquire additional land and to provide new machinery for the pur- 
pose. The sum of $28,000 is estimated as the amount necessary to accomplish 
the improvement. 

The Board finds itself compelled to call attention to the situation relative 
to the disposal of the sewage in the Mystic Valley and to reconunend that 
measures be taken for the relief of the conditions which now prevail there. 

The Metropolitan Sewerage Commission, as early as the year 1890,' planned 
to dispose of the sewage and manufacturing wastes of the city of Wobum 
and the towns of Winchester and Stoneham by purchasing from the city of 
Boston the old Mystic Valley sewer, which had been originally constructed 
to protect the Mystic water supply, and by building in addition a new Metro- 
politan sewer. It was anticipated that the two sewers would be sufficient 
in the natural course of events to provide for this district for a long period 
of years. Since the date when this system was projected there has been a 
large and unanticipated increase in population in this region, due in part to 
more extended transit facilities, and there has also been a large growth in 
the tanning and other manufacturing establishments. 

The quantity and character of the sewage and of other matters which are 
received in the Metropolitan sewers have been a subject of serious considera- 
tion for several years. The Board has caused the adoption of various 
measures for meeting the difficulties existing and for the purpose of post- 
poning the time in which a supplementary sewer shall be required for tlie 
Mystic Valley. There has been a substantial compliance with the require- 
ments of the Board that the tanneries and other manufacturing establish- 
ments should prevent, by settling tanks or otherwise, the entrance into the 
sewers of the objectionable wastes which not only increase the volume of 
matter received, but, being of a glutinous character, dog the sewers and 
decrease their carrying capacity. There are, however, very large quantities 
of liquids discharged into the sewers from these establishments, and a great 
increase in these quantities seems imminent in the near future on account 
of projected extensions of existing works and erection of new establishments. 
At the same time there is a large and steady increase in the population con- 
tributing sewage. 

The old Mystic Valley sewer and the additional Metropolitan sewer, con- 
structed by the Metropolitan Sewerage Commission have a combined maximum 
capacity at the point where the old Mystic sewer ends of about 14,000,000 
gallons per day. This capacity has at times not only been reached but in 
certain periods of successive hours in the day has been greatly exceeded, 
having reached a maximum of discharge of about 17,300,000 gallons per day 
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and in a few cases in the past there have been actual overflows from the 
manholes. There have been like overflows from the local sewers. 

Very recent events have tended to hasten the Board to the conclusion t 
it should now advise entering upon the construction of a new supplement: 
sewer during the present year. 

The town of Winchester has in the past year entered upon certain la 
improvements affecting the Aberjona River and the region through wh 
the present sewers pass, which, if carried out, will seem to demand a chai 
and improvement in the sewage disposal. 

The Legislature of last year by chapter 291 authorized and directed 
State Board of Health to prevent the entrance or discharge of sewage or i 
other substance, which might be injurious to the public health or might t^ 
to create a public nuisance, into any part of the Aberjona River or its tri 
taries, and the statute further provides that whoever permits the entrance 
discharge therein of any sewage or other such substance shall be punisl 
by a fine not exceeding $500 for each ofEense. 

It is the opinion of our etigineers, notwithstanding the disposal of 
objectionable factory wastes in tanks, which has been effected recently, tl 
under present possible circumstances times may occur, as in the past, wt 
it will be impossible to convey away all the sewage matter entering the t 
sewers and consequently to prevent overflows directly or indirectly into 
Aberjona Kiver. 

To keep the sewers in the present condition so as to dispose of the sewa 
aa it has been accomplished, has required extraordinary inspection and e< 
stant cleaning and flnsbing and enforcement of regulations, involving 
expense of nearly $10,000 a year, the larger part of which would not 
required if a new sewer as projected be built. 

It therefore seems to the Board that it cannot longer delay in asking i 
authority to begin the construction of a supplementary sewer during 1 
coming year. 

■ Such a new aewer as recommended by the engineers would extend froti; 
point near the boundary line between the city of Wobum and the town 
Winchester and after making connection with the Stoneham branch prnct 
through the congested district of Winchester and join the existing lai 
Metropolitan main sewer in West Medford, whence this main has a si 
carrying capacity for the whole district for many years to come. This n 
sewer as proposed would have a length of about 3.2 miles and a size varyi 
from 3 feet to 4 feet in diameter, with a carrying capacity of about 22,00 
000 gallons per day. The cost of its construction is estimated at $350,000. 

The Board therefore recommends that the necessary authority be gn 
for the issuance of bonds to the amount of $378,000 on account of the Met 
politan Sewerage Loan Fund, North System, in order to provide for supplyi 
the screening machinery at the East Boston pumping station and for i 
construction of the supplementary sewer in the Mystic Valley. 
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XL FUTURE WORK 

The Board has estimated that the maintenance and operation of 
the works for the water supply and its distribution to the cities and 
towns of the Metropolitan Water District will require for the cur- 
rent year the sum of $426,000, and of the works for the collection 
of sewage in the Metropolitan Sewerage Districts and its disposal 
will require an expenditure of $268,050, a total estimated expendi- 
ture for the current year of $694,050. Although this total estimated 
as necessary to be expended is about $20,000 greater than that of 
last year, largely by reason of the acts of the Legislaturie amending 
the eight-hour law and establishing $2.25 a day as the minimum 
wage of laborers, the total which will be required to be assessed upon 
the District will, it is anticipated, be less than that called for last 
year, on account of the income arising from the operation of the 
Wachusett power plant 

The estimates of the amount required include a request for the 
sum of $20,000, which may be expended by the Board from time 
to time for the protection and improvement of the water supply, as 
new menaces to the purity of the water upon the different watersheds 
appear, or as the sources of danger become more threatening. 

There remains to be completed, as already authorized, a portion 
of the 60-inch main pipe line which is to constitute a second main 
for bringing the supply of water from the terminus of the Weston 
Aqueduct to the Chestnut Hill Reservoir, the part to extend from 
the Charles River to Valentine Street in Newton, a distance of about 
14,400 feet, not yet having been constructed. It is anticipated that 
the portion of the line completed will relieve the pressing immediate 
needs and that it will not be necessary to enter upon the construc- 
tion of the remainder of the line during the coming season. 

The extension of the main pipe line from Forest Hills to the 
central portion of Hyde Park in order to furnish a water supply 
to that district, which has now become a part of the city of Boston, 
has been nearly completed. A new pumping station which is neces- 
sary in order to supply water to that section with the pressure which 
is ultimately desired has been begun and will be erected in the com- 
ing season. Two new pumping engines will be installed in the 
station. 

"^hile the construction of no large water works is called for in the 
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coming year, considerable engineering labor ■will be necessarj 
order to bring to entire completion, witb the necessary record pi 
the works which have been recently finished or are near complel 

The Board has been called upon to make iiivestigationB and 
nish information relative to supplying water to municipalities 
now induded in the Metropolitan Water District, and it does 
seem improbable that, owing to the scarcity of the water suppl; 
several cities and towns during the past year, the Board wil 
called upon by the Legislature at the present session to const 
works in order to furnish a water supply to some other municipal 
not now induded in the Metropolitan Water District. 

The Board has made in its preliminary report to the Legisla 
recommendations for construction which, if adopted, will req 
extensive work upon the North Sewerage System, these being 
provision of new screening machinery in connection with the 
provements at the East Boston pumping station, and the buildin 
an additional main sewer in the Mystic valley. 

The Board has still under consideration the adequacy of the ] 
ent works properly to dispose of the large amount of sewage whii 
discharged into the harbor from the Deer Island outlet, and 
probable that some measures will be called for in the early fu 
in order to provide a better and more effective method by whiclj 
sewage shall be disposed of when discharged into the sea. 

The detailed reports of the Chief Engineer of the Water W 
and of the Chief Engineer of the Sewerage Works, with vai 
tables and statistics are herewith presented. 

Respectfully submitted, 

HENEY H. SPEAGUE, 
HENRY P. WALCOTT. 
JAMES A. BAILEY, Jr.. 

Metropolitan Water and Sewerage L 
Boston. February 26. 1912. 
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REPORT OF CHIEF ENGINEER OF WATER WORKS. 



To the Metropolitan Water and Sewerage Board, 

Gentlemen : — The following is a report of the work done under 
the charge of the Chief Engineer of the Metropolitan Water Works 
for the year ending December 31, 1911. 

Genekax Statement. 
The Chief Engineer has charge of the design and construction of 
all new works, and of the maintenance and operation of all the works 
controlled by the Metropolitan Water and Sewerage Board for supply- 
ing water to the eighteen municipalities which have received their 
supply from the Metropolitan Works. 

Obqanization. 
The Chief Engineer has had the following assistants : — 

William E. Foss, . . Assistant to Chief Engineer, 

Elliot R. B. Allardice,. Superintendent, Wachusett Department. 

Charles E. Haberstroh, Superintendent, Sudbury Department. 

Samuel E. Elillam, . Superintendent, Pipe Lines and Reservoirs, Dtstri- 

hution Department. 
Arthur E. O'Neil, . Superintendent, Pumping Stations, Distribution De- 

partment. 
Alfred A. Doane, . . Division Engineer, specially in charge of engineer^ 

ing work at pumping stations. 
Barzillai A. Rich, . Assistant Engineer, employed until December 20 ^ 

1911. 
Clifford Foss, . . Assistant Engineer. 

Benjamin F. Hancox, . Assistant in charge of Drafting Department. 
James W. Killam, . Assistant Engineer, in charge of tests of coal and 

oil. 
William E. Whittaker, Office Assistant. 
Arthur W. Walker, . Biologist. 
William W. Locke, . Sanitary Inspector. 

At the beginning of the year the engineering force, including those 
engaged upon both the construction and maintenance of the works. 
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numbered 61, and at the end of the year, 46. The average force was 
constituted as follows : — 

Chief Engineer, 1 

Department Superintendents, 4 

Division Engineers, 2 

Assistant Engineers, 7 

Assistant Engineer and Sanitary Inspector, 1 

Draftsmen, 3 

Instrumentmen, 7 

Rodmen, 6 

Inspectors, 2 

Office Assistant, 1 

Biologists, 2 

Sanitary Inspectors, 2 

Stenographers, 4 

Clerks, 5 

Photographer, 1 

Messengers, 2 

50 

There has also been a maintenance force, exclusive of the engineers 
above mentioned, averaging 225, employed in the operation of the 
several pumping stations and in connection with the maintenance of 
the reservoirs, aqueducts and pipe lines, and in doing minor con- 
struction work. 

The number of men employed in the maintenance force of the 
several departments has been as follows : — 



Beginning 
of Year. 



End of Year. 



Average. 



Wachusett Department, 

Sudbury Department, 

Distribution Department, pipe lines and reservoirs, 
Distribution Department, pumping service, 



39 
56 
91 
58 



47 
44 
68 
60 



244 



219 



47 
51 
71 
56 



225 



In addition to the men employed directly by the Board, a force 
averaging 79 men, reaching a maximum of slightly less than 200 in 
September, was employed from March 20 to December 15 by the 
contractors engaged in constructing new works. 
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CONSTRUCTION. 

60-Inoh Supply Main feom the Weston Aqueduct. 

This work was authorized bjr the Legislature in 1909, and a con- 
tract for furnishing 8,000 tons of 60-inch pipes was made in that 
year. Contracts for laying the pipes, for the construction of a con- 
crete-lined rock tunnel, and for 363 feet of cement-lined steel pipe 
were made in 1910. Two of the contracts, covering the laying of 
16,920 feet of 60-inch pipe, were completed in that year. During 
the past year the contract with Joseph Hanreddy for building the 
tunnel and laying the steel and cast-iron pipes at both ends connect- 
ing with the 60-inch cast-iron pipes laid in 1910, has been completed, 
and the main was placed in service on November 4, 1911. At the 
end of the year 1910, Mr. Hanreddy had practically finished the ex- 
cavation of the tunnel, 2,040 feet long, and had laid 664 feet of 60- 
inch cast-iron pipe. The work remaining to be done consisted of 
lining the tunnel and laying and lining the cement-lined steel pipe. 
Active operations were resumed during the latter part of March in 
cleaning and trimming the tunnel preparatory to placing the concrete 
lining. On April 14 the placing of concrete in the bottom of the 
tunnel was begun, with a force of 22 men and 2 mules. The method 
employed in lining the tunnel was as follows: The bottom of the 
tunnel was first covered with concrete to an elevation 9 inches below 
the elevation of the finished invert. Steel forms of the Blaw col- 
lapsible type were then set up and the side walls and top of the tunnel 
were formed, after which the forms were removed and the invert 
cleaned and filled to the finished grade. Each of these operations 
was begun near the centre of the tunnel and carried on toward each 
portal. The concrete lining, with the exception of grouting, was com- 
pleted from Station 18 to the west portal on June 15, and to the east 
portal on August 11. In order that all voids between the concrete 
lining and the rock should be thoroughly filled, and for the further 
purpose of preventing leakage from the tunnel when subject to an 
internal pressure of 20 pounds per square inch, 1% inch wrbught- 
iron pipes were built into the lining of the tunnel, extending into the 
spaces above the lining which could not be thoroughly filled by hand 
labor. Through these pipes, which were spaced irregularly but an 
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average of 17 feet apart for the whole length of the tunnel; there was 
forced 292 cubic yards of Portland cement grout under a pressure of 
60 pounds per square inch. The grout was composed of equal parts 
of Portland cement and finely screened .sand mixed dry, to which 
sufficient water was added to obtain a mixture which would flow 
freely through the interstices in the concrete and seams in the rock. 
The grouting was begun on September 21 and completed on Octo- 
ber 3. Between October 19 and 23, the interior of the tunnel was 
scraped and coated with a wash of Portland cement. 

Between Station 4 + 36 and Station 6 + 38 and between Station 
26 + 73 and Station 28 + 34 riveted steel pipes 80 inches in diameter, 
lined with cement mortar and covered on the outside vnth concrete, 
were used to form the connection between the concrete-lined rock tun- 
nel and the 60-inch cast-iron pipes. The steel pipes were furnished in 
sections about 20 feet long by the Hodge Boiler Works of East Boston, 
and were placed, riveted together, lined and covered by the contractor 
for building the tunnel. Each 20-foot section of the pipe was made 
of three alternately large and small courses, each course being 
formed of a single sheet of flange steel 6 feet, 11 inches wide and 
% 6 of an inch in thickness. The longitudinal joints were lapped 4% 
inches and double-riveted with %-inch rivets spaced 2% inches from 
centre to centre. The circular joints were lapped 2^^ inches and 
single-riveted with %-inch rivets spaced about 2% inches on centres. 
At intervals of about 40 inches, pads 6 inches in diameter and % 
inch in thickness were riveted on top of the pipe, through each of 
which was drilled and tapped a hole for a 2-inch diameter steel plug. 

The placing and riveting together of the 20-foot sections of steel 
pipe at the west portal of the tunnel was begun on July 10 and 
finished on July 22. At the east portal this part of the work was 
begun on August 21 and completed on September 12. After the 
steel pipes were riveted and calked, they were thoroughly cleaned 
both inside and out by the sand-blast process, and immediately after- 
ward covered with a wash of Portland cement applied with a brush. 
The work of covering the exterior of the steel pipes at the west 
portal of the tunnel with Portland cement concrete w^as begun on 
July 27 and finished on August 11. At the east portal this work 
was done between September 18 and 28. The concrete surrounding 
the pipes is 9 feet 8 inches wide on the bottom and 6 inches in thick- 
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ness over the top of the pipes. The lining of the pipes was done 
at the west portal of the tunnel between August 19 and September 
15, and at the east portal of the tunnel between September 27 and 
October 18. 

The pipes are lined with Portland cement mortar composed of one 
part of cement and two parts of sand. These materials were mixed 
with water in barrels which were supported on a platform placed 
about 4 feet above the pipes. Blaw collapsible steel forms were set 
up inside the pipes, leaving a space of 2 inches between the outside 
of the forms and the inside of the pipes, and the thoroughly mixed 
material was run into these spaces through 2-inch pipes inserted in 
the holes made in the top of the 80-inch pipes. The lining was ap- 
plied in lengths of 14 feet. At the junctions between the 76-inch 
mortar-lined steel pipes and the 60-inch cast-iron pipes, 76-inch ^ 
60-inch cast-iron branches were set and the 60-inch outlet capped, for 
use when an additional main shall be required. The work of refill- 
ing and surfacing the trenches at the tunnel portals, removing the 
contractor's plant, replacing fences, etc., was completed on Novem- 
ber 25. 

At the end of the year there remained about 2,800 cubic yards of 
broken stone, suitable for concrete, and 1,500 cubic yards of stone 
dust, suitable for surfacing sidewalks and roadways. 

The cost of the work done by Joseph Hanreddy under his contract 
was $114,472.13. 

The maintenance force in July made the connection at Valentine 
Street in Newton between the 60-inch main laid by Cavanagh 
Brothers in 1910 and the 48-inch Metropolitan main laid in 1902. 
The cost of connecting the 48-inch pipe, setting the branch, laying 
the connecting pipes, setting a 36-inch valve, and doing all incidental 
work, was $1,421.64. 

A leak due to a cracked pipe was discovered a short distance west 
of Walnut Street when the pipe line was being tested. The substitu- 
tion of a perfect pipe cost $289.23. 

The leakage from this main, as determined by meter measurement 
before the main was placed in service, was 6 gallons per minute for 
16,928 feet of 60-inch main, and 19 gallons per minute for 2,035 
feet of concrete tunnel and 863 feet of 76-inch cement-lined steel 
pipe. 

The cost of all work in connection with the new main from a point 
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near Valentine Street to the connection on Beacon Street near Ci 
nut Hill Avenue, ft distance of 20,252 feet, to December 31, 1! 

was $455,090.25, as follows: — 

17^54 Feet of 60-ineh Cast-iro» Pipe. 

Pipes, special eastings and valves, $215,191 

Ventnri Meter, 2,35( 

Laying pipes, including pipe-laying materials asd earth exca- 
vation, 66,081 

Bock excavation, 13,32^ 

Valve chambers and concrete backing for curves, . . . 2,821 

Work in connection with changes in imdei^ound structures, . 6,84: 
Resurfacing trench in Commonwealth Avenue, Newton, labor by 

city of Newton, . . 4,35' 

Making connections, testing and putting lines in operation, ■ 10,70; 

Real Estate, 2& 

Engineering, 16,38i 

Total, $338,36; 

Cost per foot, $18.95. 

363 Feet of S04nch Steel Pipe. 

Steel pipe, $3,721 

Laying steel pipe, lining with mortar and covering with con- 
crete, 6,11; 

Earth excavation, 4,131 

Rock excavation, 2,53! 

Engineering, ' 38; 

Total, $17,35; 

Cost per foot, $47.81. 

2,04S.5 Feet of 76-irteh Pressare Tunnel tti Rock. 

Tunnel excavation, $51,07- 

Cnishing stone, 7,33' 

Concrete tunnel lining, 31,561 

Grouting tunnel, 3,69l 

Extra work on shafts at old Cochituate Aqueduct tunnel, and 

miscellaneous, SOi 

Legal conveyancing and expert, 101 

Engineering, 4,791 

Total, $99,37; 

Cost per foot, $48.65. 
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New Supply Main to East Boston. 

The construction of an additional main for the supply of East 
Boston was begun in 1910, and the work was quite fully described in 
the report for that year. At the beginning of 1911 the work remain- 
ing to be done was the completion of the laying of the 36-inch pipes 
in the tunnel under Chelsea Creek, and of connecting the pipes in 
the tunnel with the pipe lines in East Boston and Chelsea, also the 
filling of the tunnel and shafts with Portland cement concrete and 
constructing chambers on top of the shafts. This work was com- 
pleted on January 28, and the main was placed in service on Feb- 
ruary 17. 

The tunnel was built and the pipes were placed in the tunnel by 
day labor, under the supervision of Charles A. Haskin. The work 
of laying the pipes connecting the pipes in the tunnel with the mains 
of the City of Boston in East Boston and with the pipes laid by 
contract in Chelsea, including the work of setting a Venturi meter 
and the making of the joints in the pipes through the tunnel, was 
done by the maintenance force. 

A test of the portion of the pipe line laid in Chelsea streets, com- 
prising 725 feet of 30-inch pipe and 2,876 feet of 36-inch pipe, 
showed a leakage of 2 gallons per minute, and a test of the portion, 
812 feet in length, including the tunnel, showed a leakage of 3.2 
gallons per minute. 

The cost of the whole work was $91,960.49, as follows: — 

729 Feet of SO-inch and 3,214 Feet of 36'inch CastAron Pipe in Public Streets. 

Pipes and special castings, $23,150 04 . 

Laying pipes, including pipe-laying materials and earth exca- 
vation, 6,830 90 

Pile driving and timber foundation, 3,533 08 

Valve chambers and concrete backing for curves, . . . 579 00 

Work in connection with changes in underground structures, . 2,357 71 

Making connections, testing and preparing lines for service, . 3,655 88 

Engineering and preliminary, 2,293 26 

Total, $42,399 87 

Cost per foot, $10.75. 
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504 Feet of 36-inch Cast-iron Pipe in Tunnel under Chehea Creek, 

Pipes and speci&l castings, $4^ 

Tnimel excavation, 20,40( 

Brick lining, 10,5* 

Laying 36-inch pipe in tunnel, 4,05< 

Conerete protection for pipes in tnnnel, 5,73' 

Testing line and miscellaneoas expenses, 87! 

Legal, conveyancing and expert, 4 

Real estate, 90( 

Engineering, .......... 2,62! 

Total, $49,56< 

Cost per foot, $98.33. 

Pumping Engine poe Sodtheen High Sebvioe. 

The 40,000,000-gaIlon triple expansion crank and fly-wheel 
gine for which a contract was mad© in 1909 with the Holly Mi 
facturing Company, was first operated on March 27. This enf 
was operated 4,174 hours and 32 minutes during the year, equ 
lent to 173 days, 22 houre and 32 minutes, but the official duty t 
has not as yet been made. 

Two boilers for supplying steam to this engine have been fumis 
by the Robb-Mumford Boiler Company of South Eramingham. ' 
of these was delivered late in December, 1910, and the other 
January 2, 1911. They were unloaded from the cars and place< 
position in the boiler-room by F. Knight & Son, Corporation, 
the sum of $600. 

The steam pipes forming the connections with the existing p: 
in the boilei^room were furnished by The Lumsden & Van S1 
Company, for the sum of $447; and the Chapman Valve Manu 
turing Company furnished eight 5-inch, one 6-inch and one 8-i 
valve for $362.98. The covering of the boilers, steam pipe 
smoke flues with magnesia plastic covering was done by the Ph 
Carey Company, for $739. Railings and galleries for use in 
boiler-room and the bridge connecting Engines Noa. 7 and 12 v 
furnished by The Lumsden & Van Stone Company for $653.48. 

The erection of steam piping, boiler flues and fittings, and of 
galleries and railings in both boiler and engine-rooms was done 
the regular employes at the station. The work of connecting 
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discharge pipes from the engine with the 36-inch and 30-inch mains 
in front of the pumping station, consisting of about 100 feet of 
36-inch pipe and two 36-inch hydraulic valves, together with the 
covering of the hydraulic valve chamber and the construction of 
six brick chambers over valves outside the building, was done by the 
maintenance force at a cost for materials and labor of $5,570.07. 

The cost of all the work connected with the installation of these 
engines, including the connecting pipes in the vicinity of the pump- 
ing station, to Dec. 31, 1911, was $132,397.36, as follows: — 

Pumping Engine. 

Engine No. 12, $85,000 00 

Hydraulic valves, pipes and special castings, . 3,515 54 

Labor and supplies for engine foundation and 

miscellaneous work, 9,223 31 

Total, $97,738 85 

Boilers, 

Boilers Nos. 15 and 16, $10,448 00 

Fuel economizer, 1,740 00 

Hauling and erecting boilers, .... 600 00 

Smoke flue, 536 00 

Grates, 437 75 

Non-conducting covering for boilers, steam pipes 

and flues, 739 00 

Steam pipes, 447 00 

Bailings and galleries, 553 48 

Valves and special castings, 366 25 

Labor and supplies for boiler foundations and 

miscellaneous work, 3,138 38 

Total, 19,005 86 

Engineering, 
Engine No. 12 and Boilers Nos. 15 and 16, 4,743 21 

Total for machinery, $121,487 92 

Connecting Pumping Engine to Existing Pipe Lines, 

Pipes, special castings and valves, . . . $5,924 45 
Labor and supplies for pipe laying, and miscel- 
laneous work, 3,938 16 

Engineering, 1,046 83 

Total, $10,909 44 
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Extension of Wobks to Hyde Paek. 

On March 28, 1911, the town of Hyde Park applied to the Board 
for a supply of water from the Metropolitan Works. On May 18, 
1911, an act of the Legislature was approved authorizing the ex- 
penditure of $212,000 for the construction of the necessary extension 
of the works. The amount appropriated is expected to cover the 
cost of the 24-inch main 10,200 feet long, extending from Morton 
Street at Forest Hills through Hyde Park Avenue to the Hyde Park 
line; a pumping station located at the end of the 24-inch main, 
containing two engines, each of 3,000,000 gallons capacity in 24 
hours ; a 20-inch main 6,700 feet long, extending from the pumping 
station through Hyde Park Avenue to Cleary Square, where it con- 
nects with existing mains in Hyde Park. The appropriation also 
covers the cost of a 20-inch main about 3,000 feet long from the 
pumping station to a connection with the pipes of the city of Boston 
at the junction of Poplar and Beech streets in West Eoxbury. 
Through this pipe water is to be pumped to the standpipe on Bellevue 
Hill for the supply of the highest portions of West Eoxbury, Hyde 
Park and Milton. 

A contract for furnishing 2,561 tons of pipes and 71 tons of spe- 
cial castings for the work was made with the United States Cast Iron 
Pipe & Foundry Company on May 24, 1911. A storage yard was 
leased at Hyde Park from the New York, New Haven & Hartford 
Railroad, and fitted with a derrick for handling the pipes. The pipes 
began to arrive in the latter part of April. 

The work of laying pipes for the Hyde Park extension has been 
done under three contracts. 

Contract No. 841 for Section 39 was awarded to Michele Russo & 
Son on June 24. This contract included the laying of 10,086 feet 
of 24-inch pipe from Morton Street in Forest Hills Square through 
Washington Street, Walkhill Street and Hyde Park Avenue to the 
Hyde Park line. The work was begun June 28. Pipe laying was 
completed on November 30, and the work of refilling and resurfacing 
the trenches on December 12. At Station 47, where the pipe line is 
carried over the channel of Stony Brook, 36 feet of riveted steel pipe 
were used in place of cast iron pipe; and at the crossing over the 
new channel which is being constructed for Stony Brook in Walk- 
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hill Street, a temporary line of 24-inch cast-iron pipe about 100 feet 
in length was laid. 

The maintenance force of the department laid the steel pipe and 
constructed a box at the Stony Brook crossing, laid the temporary 
line over the new channel of Stony Brook, laid 20 wooden insulating 
joints, set seven 1%-inch air valves and tested the work. 

The test showed a leakage of 7 gallons per minute. 

Contract No. 843, for Section 40, included the laying of 6,731 feet 
of 20-inch main from the terminus of the 24-inch main at a point 
near the Hyde Park line, through Hyde Park Avenue to Cleary 
Square in Hyde Park. This contract was awarded to James L. 
Bryne, of Dorchester, on July 12. Trench excavation was begun 
July 21 and the contractor finished the work on November 11, in- 
cluding the laying of 259.6 feet of 24-inch, 324.5 feet of 20-inch pipe 
and 121.5 feet of 6-inch and 12-inch pipe not included in the original 
contract. 

The maintenance force made 15 insulating joints of wood, set four 
IVs-inch air valves and made the connection between the 20-inch main 
and the 12-inch Metropolitan extra high service main in Metropolitan 
Avenue. The test of this main showed a leakage of 2.3 gallons per 
minute. 

Section 41 included a 20-inch pipe line from the pumping station 
on Hyde Park Avenue, crossing the New York, New Haven & Hart- 
ford Railroad, thence through Grew Avenue, Mansur, Burleigh, Dale 
and Poplar streets to Beech Street, a distance of 2,984 feet. Contract 
No. 344, for laying this pipe, was made with Andrew M. Cusack, 
of Boston, on August 28, who began work on August 29, and com- 
pleted his contract on November 21. At the crossing of the New 
York, New Haven & Hartford Railroad eleven lengths of flexible 
ball and socket joint pipes were used in place of pipes with the 
ordinary leaded joint, for the purpose of preventing leaks at the 
joints, due to jar from the trains. 

The maintenance force made the connections with the pipes of the 
city of Boston at the junction of Beech and Poplar streets, set two 
1%-inch air valves and did considerable work in building an embank- 
ment over a portion of the pipe line in Mansur Street and Grew 
Avenue. The test of this line showed a leakage of 5 gallons per 
minute. 
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Land having an area of 61,928 square feet, lying between Hyde 
Park Avenue and the New York, New Haven & Hartford Railroad 
has been acquired, plans for a pumping station have been so far 
perfected that the coal pocket and engine and boiler house founda- 
tions are now under construction, and a contract has been made for 
making and instaUing two pumping engines. Plans and specifica- 
tions for the pumping station superstructure and for the boilers are 
being made, and it is expected that the plant will be completed in 
readiness for operation before the first of December, 1912. 

The work of excavating for the building foundations, grading the 
grounds, and for a side track which is to be c6nstructed by the Rail- 
road Company, was begun on October 18 by a day-labor force under 
the supervision of the engineering department The work done by 
this force to the end of the year included 4,006 cubic yards of exca- 
vation, 339 cubic yards of concrete masonry in building foundations, 
and the laying of cast-iron and Akron pipe for sewers and drains. 

A contract made on Sept. 18, 1911, calls for the construction and 
erection in readiness for use on or before Sept. 18, 1912, of two hori- 
zontal duplex compound engines, each having a capacity of 3,000,000 
gallons in 24 hours. The contract price for the two engines is 
$16,600. 

Although the pumping station will not be completed for nearly a 
year, the mains connecting the Metropolitan Works with the distri- 
bution system of Hyde Park are in readiness for use. 

The cost of work in connection with the extension of the supply 
to Hyde Park to Dec. 31, 1911, was $112,584.36, as follows: — 

134 J Feet of 20-inch and 10,468.1 Feet of 24-inch Cast-iron Pipe, Section 39. 

Pipes, special castings and valves, $30,312 76 

Laying pipes, including pipe-laying materials and earth excava- 
tion, 11,516 63 

Rock excavation, 2,742 00 

Valve chambers and concrete for bracing curves, and foundation 

for paving, 1,155 00 

Work in connection with changes in underground structures, . 1,794 72 

FUling and testing main and preparing it for service, . . . 1,602 81 

Engineering and preliminary, 2,032 76 

Total, $51,156 68 

Cost per foot, $4.82. 
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6,810 Feet of 20'inch Cast-iron Pipe, Section 40. 

Pipes, special castings and valves, $17,884 60 

Laying pipes, including pipe-laying materials and earth exca- 
vation, 6,049 41 

Rock excavation, 2,545 00 

Valve chambers and concrete for bracing curves, . . . 714 00 

Work in connection with changes in underground structures, . 599 59 

Filling and testing main and preparing it for service, . . 889 43 

Engineering and preliminary, 1,271 45 

Total, $29,953 48 

Cost per foot, $4.40. 

3,063.2 Feet of 20-inch Cast-iron Pipe, including 131,5 Feet of Flexible 
Jointed Pipe under 4-track Steam Railroad, Section 41, 

Pipes, special castings and valves, $8,037 53 

Laying pipes, including pipe-laying materials and earth exca- 
vation, 5,094 61 

Rock excavation, 145 00 

Valve chambers and concrete for bracing curves, . . . 482 00 

Work in connection with changes in underground structures, . 373 33 
Making connection, building embankment over 600 feet of pipe 

line, testing and preparing line for service, .... 846 58 

Engineering and preliminary, 1,078 77 

Total, $16,057 82 

Cost per foot, $5.24. 

Hyde Park Pumping Station — excavating and grading Lot and for Side 
Track, and constructing Concrete Foundations, etc. 

Cast iron pipes and special castings, $106 03 

Excavating and grading, 4,006 cubic yards at 49.4 cents, . . 1,978 34 
Concrete foundation walls, 339 cubic yards at $8.35 per cubic 

yard, 2,516 90 

Gravel screened for concrete and not used, 363 65 

Laying sewers, drains and miscellaneous work, .... 810 57 

Engineering and preliminary, 2,608 11 

Real estate, legal conveyancing and expert, .... 7,032 78 

Total, • . $15,416 38 



Vvl. 




je<:ti 
2i 



'!? 



>CALE 

20' 30* 



40' 



50' 



DN THROUGH GATE CHAMBERS AND POWER STATION 



No. 57.] AND SEWERAGE BOARD. 



HTDKO-E1.KOTB10 Plant. 

In September, li)10, a contract was made by the Eo 
Connecticut Eiver Transmission Company, under whic 
agreed to furnish for a period of five years electrical ■ 
developed at the Wacbusett Dam in Clinton, by utilizin 
water drawn from the Wachusett Reservoir into the 1 
use in the Metropolitan District, 

On November 9, 1910, a contract -was made with tb 
Smith Company, of York, Pa., to furnish and install i 
house which was built in 1904, 4 hydraulic turbines a: 
generators, with a small generator to be used as an exci 
necessary wiring and switchboard. Contracts were al 
furnishing 4 48-inch hydraulic lift valves, 4 48-inch Ve: 
and about 113 tons of castings 48 inches and 60 inches 
■ for use in the penstocks supplying water to the turbines. 

In February, the Nilea-Bement-Pond Co. of Philai 
pleted the erection of a hand-operated traveling crane 
connection with the erection and maintenance of the powi 

Work upon concrete foundations for the wheels an 
and for the floor of the power-house was begun by the 
department in the latter part of February. The large p 
inga arrived in March, and the work of setting them 
dialely. During April and Jlay the work of installing 
valves, Ventnri meters, electric generators and switchb 
constructing the concrete foundations and floor, were in 
res8, and during the last week of the month one of the 
received and its erection was begun. 

The erection of the turbines and generators, the consi 
lightning arrester house and of underground and overhe 
sion lines connecting the power-house with the lines of 
"cut River Transmission Company were in progress 
months of June and July, On the first of August tt 
substantially finished, and between August 3 and 9 one of 
wag tested to determine its efiiciency. 

The plant consists of 4 hydraulic turbines of the hori 
spiral case type, each equipped with a Type Q Lomba 
Each turbine was guaranteed to develop 1,200 hnrse-i 
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contract provided that the turbines, when revolving at a speed of 
400 revolutions per minute under a net head of 90 feet, and when 
discharging, respectively, 73, 122, 138 and 155 cubic feet per sec- 
ond, should give an average efficiency of 82 per cent. 

The average efficiency of the turbines as determined by Prof. 
C. M. Allen of Worcester, was 79.4 per cent., measuring the discharge 
into the Wachusett Aqueduct by the use of a current meter ; and 81.6 
per cent., measuring the discharge by the use of a pitometer placed in 
the penstock pipe. The average of these efficiencies was assumed to be 
the correct result in the settlement with the contractor. 

The water supplying each of the wheels flows from the res- 
ervoir into a masonry chamber built in the dam, which is provided 
with screens, stop-planks and sluice valves, thence through a ve^ 
tical well 7 feet in diameter extending to a depth of 111 feet below 
high water in the reservoir, thence through a 48-inch cast iron pipe 
extending horizontally 114 feet through the dam into a building in 
which are located the turbines and generators, as well as connections 
with the Wachusett Aqueduct and with waste pipes for conveying 
the water to the river below the dam. 

In each of the 4 pipes leading to the wheels there has been placed 
a special type of Venturi meter furnished by the Builders Iron 
Foundry of Providence, E. I. These meters afford means for 
measuring the quantity of water used by each of the turbines, as 
well as the quantity drawn from the Reservoir for the supply of the 
Metropolitan District 

Each meter consists of a throat section 40 inches in diameter, 10 
feet 4 inches long, made in two sections for convenience in inserting 
in the 48-inch pipes, and an upstream pressure chamber, consisting 
of a ring of 3-inch brass pipe set in a recess cut in the brick wall 
of the 7-foot diameter vertical wells. The distance from the throat 
of the meter to the pressure chamber is about 90 feet. Water is ad- 
mitted to the upstream pressure chamber through 12 ^inch open- 
ings in brass plates which are set flush with the sides of the well; 
and the pressures, both from the pressure chamber in the vertical 
well and from the throat of the meter, are transmitted to the record- 
ing instruments in the power station through %-ihch diameter brass 
pipes. 

The recording instruments have three dials; one indicating the 
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rate of flow in million galloDB per day, one for continuously i 
ing this rate upon a chart, and one for registering the tote 
through the meter. 

Tests of these meters made by careful current meter m( 
ments of the flow in the Wachusett Aqueduct, indicate that fo: 
of flow between 48,000,000 and 110,000,000 gallons in 24 hoi 
meters will register and record the flow within 2 per cent, 
curacy. 

The wheels and generators are supported on a foundat; 
heavy concrete masonry forming wells, into some of which th( 
tubes from the turbines discharge, while others contain valvt 
trolling the flow of water. 

In each penstock directly under the turbine there is placed 
inch valve operated by water pressure by means of a 24-inch 
eter hydraulic piston. These valves, four in number, were fur 
by the Pratt & Cady Company, of Hartford, Conn., for $1,26^ 

The generators and switchboard were furnished and erected 
Westinghouse Electric & Mfg. Co. of Pittsburg under a subc( 
with the S. Morgan Smith Company. 

There are four 1,000 kilo-volt-ampere horizontal-shaft mai 
each directly connected with a turbine and delivering S-pha 
cycle current at a pressure of 13,800 volts. The available hi 
the wheels will be from 80 to 100 feet, depending upon the 
tion of the water in the reservoir and the quantity flowing 
aqueduct. 

The plant also includes a 110 horse-power hydraulic turbii 
nished by the S. Morgan Smith Company, and a 90 horse-pow 
bine furnished by the Holyoke Machine Company, each of w! 
directly connected with a 125-volt direct current Westinghqu! 
erator used in exciting the large alternating current general 
operating the motors used for pumping out wells, and in opt 
the electric crane in the upper gate house. The energy develo 
the main units is conveyed for a distance of 815 feet from the 
house through two lines of 3-conductor paper insulated lead c 
cable. Each conductor is composed of 19 strands of copper wi 
has a conductivity equivalent to a solid Wo. B. & S. gage wire 
cables were tested at the factory under a pressure of 30,000 vo 
guaranteed for 5 years. Each cable was laid in a 31^-inch di 
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Orangeburg fiber conduit laid in Portland cement concrete. In con- 
nection with the transmission line a twin conductor lead-covered tele- 
phone cable was laid in a 2-inch diameter Orangeburg fiber conduit. 
The underground cables terminate at a point on the side of the waste 
channel near the Central Massachusetts Railroad. At this point is 
located a building 20 feet long and 14 feet wide, constructed of Port- 
land cement concrete with a roof of red Imperial Spanish tile. This 
building contains the apparatus required for arresting electric cur- 
rents due to lightning and preventing injury to the cables, generators 
and other apparatus at the power house. Between the lightning 
arrester house and the transmission line of the Connecticut River 
Transmission Company there is a pole line 600 feet long, supporting 
6 lines of Xo. 1 7-strand bare copper wire, 1 No. 4 copper guard wire 
and 2 Xo. 10 telephone wires. 

The concrete floor of the room occupied by the wheels and gener- 
ators is covered with selected red American Promenade floor tiles. 
The cost of the plant, including the concrete foundations and tile 
floor, was as follows : — 

4 1,200 H. P. turbines, 4 1,000 K. V. A. generators, 1 110 H. P. 
exciter turbine, 2 exciter generators and electric equipment 
furnished and installed by S. Morgan Smith Co. and West- 
inghouse Electric & Mfg. Co., . . . . . . . $69,639 62 

Lombard governor on exciter turbine, 935 12 

Lightning arrester station, 2,348 44 

Underground transmission line, 2,693 47 

Overhead transmission line, . . 949 30 

Labor and materials furnished in connection with the wiring in 

the building, . . 2,022 98 

Penstock pipes and valves : — 

4 48-inch valves, $5,068 00 

Special castings, 7,474 40 

Installing castings and valves, .... 2,832 59 

15,374 99 

4 Yenturi meters and installation of same, 6,211 94 

Floor of power station, including concrete foundations for tur- 
bines and generators, 7,883 29 

Traveling crane, 2,500 00 

Miscellaneous labor and materials, 3,020 27 

Engineering, 9,521 06 
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$123,100 48 
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The total includes the coat of four Venturi meters which ai 
in measuring the water drawn from the reservoir. 

illSCELLANEODS CONSTRUCTION. 

For the purpose of increasing the capacity of the mains ] 
from the high service engines to the Fisher and Waban Hil. 
voirs. about 45 feet o£ 20-inch and 24-inch pipes in front of CI 
Hill Pumping Station No. 1 have been removed, and 200 
36-inch pipe, connected with the old 30-inch main, have been 
front of the station and connected with the 36-inch main leai 
Waban Hill Reservoir. This work was done in May, at a 
$3,880.76. 

A Heraey detector meter, Type F.M., size 6 inches x 3 inch 
installed in January on the Fellsway at Fells Avenue, Medfc 
Qse in measuring the water used in a small section of that city 
as Boulevard Heights. 

Venturi meters and register have been set at Cleveland Ci 
Brighton, and at the Hyde Park Pumping Station, and a 
detector meter and Ross regulating valve have been set at the 
of Summit Street and Milton Avenue in Hyde Park, for 
measuring the quantity used, and controlling the pressure in i 
section of Hyde Park which is to be supplied from the souther 
high service. 

Engikeeeing, 

The work of the engineering force chargeable to construct; 
included the preparation of plans and specifications and the 
intendence of work which has been in progress under twenty cc 
aggregating about $300,000 in value. 

The principal items of work have been the 76-ineh cemei 
steel pipe line and concrete-lined pressure tunnel in Newti 
hydro-electric plant at the Wachusett Dam, including turbint 
erators, valves and castings, the new pumping engine at CI 
Hill Pumping Station No. 2, and the pipes, valves, pipe 
pumping station and machinery for the extension of the W' 
Hyde Park. Preliminary studies, including estimates of cos 
been made for reservoirs in the Blue Hills Reservation in ■ 
tion with the southern extra high service system and for pij 
to supply water to the town of Braintree. 
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MAINTENANCE. 

Rainfall and Yield. 

The rainfall on the Wachusett watershed was 38.73 inches and on 
the Sudbury watershed 38.38 inches. Although the rainfall was 
somewhat larger than in 1910, it was so distributed throughout the 
year that both the percentage and total amount collected were smaller 
than during any year since records have been kept. On the Wachusett 
watershed 37 per cent, of the rainfall, equivalent to 14.33 inches, 
was collected, and on the Sudbury watershed 28.2 per cent., equiv- 
alent to 10.8 inches. The rainfall, rainfall collected, and yield in 
gallons per day per square mile for the past four years, as compared 
with the corresponding figures for the years 1880 to 1883, inclusive, 
which is the period of lowest previous record, are as follows : — 



Ybab. 



1908, .... 
1909 

1910, .... 

1911, .... 

Averages, 

1880, .... 

1881, .... 

1882 

1883 

Averages, 

Average for 37 years, 
Average for 15 years, 



SuDBURT River Watershed. 



Rainfall 
(Inches). 



RainfaU 
collected 
(Inches). 



Yield 

(Qallons 

per Day 

per Square 

Mile). 



36.15 
41.75 
35.64 
38.38 


14.62 
13.13 
11.96 
10.80 


37.98 


12.63 


38.18 
44.17 
39.39 
32.78 


12.18 
20.67 
18.10 
11.19 


38.63 


15.51 


- 


- 



694.000 
625,000 
570,000 
514.000 



600,750 

578,000 
979,000 
862,000 
533,000 



738,000 
1,013,000 



Wachusett Watershed. 



Rainfall 
(Inches). 



37.88 
44.50 
37.85 
38.73 



89.73 



Rainfall 
collected 
(Inches). 



17.84 
19.27 
17.39 
14.32 



17.20 



Yield 

(Gallons 

per Day 

per Square 

Mile). 



847,000 
918,000 
828,000 
682.000 



818,750 



1.107,000 



Storage Reservoirs. 

On January 1, 1911, the storage reservoirs contained 59,327,000,- 
000 gallons, which is 21,581,900,000 gallons less than their capacity 
when full. By reason of the small rainfall during the early part of 
the year there was no gain in storage until after the 14th of March. 
During the latter half of March and the month of April there was a 
gain in the amount of storage, but the Wachusett Eeservoir did not 
fill during the spring and the maximum storage, which occurred on 
May 2, was 67,953,900,000 gallons. This was about 10,000,000,000 
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gallons less than the maximuni during any previous year since It 
when the Wachusett Eeaervoir was first filled. Erom May 2 u 
October 15 there was a practically continuous loss of storage, ia 
mpted for two weeks by a heavy rainfall on June 5 and 6, and 
one week, by a rainfall of 3^4 inches during the last week in Aug 
On October 18 the reservoirs contained 55,503,900,000 gallons 
water. A rainfall of about 10^2 inches during the last two an 
half months of the year caused a gain in storage of 4,476,100, 
gallons, and on January 1, 1912, the reservoirs contained 653,000, 
gaUons more than at the beginning of the previous year. 

The following table gives the quantity of water stored in the stoi 
reservoirs at the beginning of each month ; — 

QtMTUUy of Water stored in Wachusett Reservoir, and in Reservoirs on Sudbi 
and CochOiKde Watersheds, at the Beginning of Each Month. 



.o... 


In 


Ito«voit 
(Gallons). 


rnAtlOtbM 
(GalKf 


IGaUoL 


January 1 '"'■ 








































Mwl 


53,705,700,000 


7,200,500,000 


6.874,800,000 


87,881,0C 






e,oo».400,ooa 


5,180,700.000 


95 362 3( 








Septsmberl 


49,806,000,000 


e,jos,ooo,ooo 

6,126,000,000 


2.745.700.000 
2,230,800,000 


58,M7,7C 


















Ull. 





















Wachuseit Reservoir. — At the beginning of the year the w 
in this reservoir was at elevation 379.35, or 15.65 feet below h 
water mark. The low-water mark for (he year was 378.53 on . 
uary 27. On March 14 the elevation of the water was 378.69, s 
which date the reservoir rose .until May 18, when it stood at el 
tion 387.09. The highest point for the year was reached on 3 
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10, when the elevation was 387.41, or 7.59 feet below high-water 
mark. Between this date and the middle of October the reservoir 
fell 6.35 feet. During the remainder of the year the reservoir sur- 
face varied but little in elevation, but rose about 12 inches during 
the latter half of December. At the end of the year the reservoir 
was 2.95 feet higher than at the beginning, and contained 48,910,- 
000,000 gallons, a net gain in storage of 3,299,600,000 gallons dur- 
ing the year. 

The reservoir bottom between elevations 382 and 398 covering an 
area of over 600 acres, was cleaned between September 25 and No- 
vember 8, for the first time since 1908. The perennials which had 
grown during the past three years were removed by pulling or grub- 
bing ; the annuals were pulled or mowed ; the tree stumps, roots, logs 
and miscellaneous debris brought into the reservoir by flood water 
or unearthed by wave action on the shores were collected, and the 
entire surface was raked, all refuse burned and the residue buried or 
removed outside the limits of the reservoir. This work was done at 
a cost of $2,165.88. 

No additional removal of soil along the shores of the reservoir has 
been necessary during the past year, but the timber was cut from 
a strip 50 feet wide and 975 feet long along the Sawyers Mills Bluff, 
in anticipation of further washing away of the shore at that place. 

Wachuseit Dam and Qrounds: — The structures and grounds at 
the dam are in good condition. The hauling of heavy machinery and 
supplies to the lower gate house, in connection with the installation 
of the hydro-electric plant, and the excavation of trenches for elec- 
tric conduits, has made necessary the repairing of the roadways on 
the grounds as well as the public highway leading to the dam from 
Boylston Street By arrangement with the Road Commissioners of 
Clinton, this department furnished and placed screened gravel on 
5,100 linear feet of roadway 20 feet wide, 960 feet of which was a 
town road but used almost exclusively by the Commonwealth, and 
the town of Clinton furnished a steam roller and wet and rolled the 
roadway for its entire length. These repairs were made in Septem- 
ber at a cost of $818.11. The lawn at the foot of the dam, between 
the power house and the west hillside, has been regraded and a drive- 
way built to afford access for teams to the door at the west end of 
the power station. 

A one-story, concrete building, 32 feet x 23 feet, with a red tile 
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roof, has been built on the grounds for use as a garage, in wh 
store the two automobiles used by the department, and as a 
house for tools used in caring for the grounds about the dam. 
cost of this building was $3,079.73. 

Six additional screens of standard design have been made f( 
in the upper gate chamber, it having been found necessary to pi 
additional screen area in connection with the economical operat 
the power plant. 

Care and Improvement of the Wachuseti Watershed, — In 
tion to the work described under the heads of Forestry and S 
Drainage, the conditions on the Wachusett watershed have bee 
proved by the acquisition of 130,408 acres of land, a large port 
which is of a swampy character and located on the line of 1 
which flow directly into the reservoir. 

Waushacnm Brook, which forms tbe outlet of the Waust 
ponds and is one of tbe principal feeders of the Wachusett ] 
voir, extends for over a mile through three of the properties re 
purchased. For the whole distance the channel of the broo 
been improved by widening, deepening and straightening, i 
margin 15 feet wide has been cleared on both sides of the I 
This work was done at a cost of $666.45. 

Thirty-five stone bounds have been set, marking the boundE 
property purchased. 

An old dam across Maiden Brook, in West Boylston, on pre 
formerly owned by Mary L. Warner, has been torn down an 
brook cleaned and improved, thus removing a small obj'ectit 
pond and swamp. 

The timber portion of the dam across the Quinepoxet Rive 
above the site of Warfield's Mill has been removed and bume 
the rock portion of the dam levelled so as to prevent the storj 
water back of the dam during times of low water in the river. 

The original plank covering of a large cesspool constructed 
eeive drainage from a bam on the premises of Andrew J. Sci 
in West Boylston, has been replaced by a more permanent cover 
of Portland cement concrete slabs supported on granite sills. 

The standing and rowen grass from about 375 acres of land a: 
the reservoir was sold for $2,690. 

Emergency Supply for City of Worcester. — During the m 
of September and October the city of Worcester, by permission ■ 
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Board, constructed upon the shore of the Wachusett Eeservoir, at 
South Bay, in the town of West Boylston, a pumping plant designed 
to furnish an emergency supply of water to that city. The plant con- 
sists of three four-stage centrifugal pumps, each having a capacity of 
2,000,000 gallons in 24 hours, connected by a belt to a 250 H. P. 
General Electric motor. Two additional motors were installed and 
foundations constructed for two additional pumps for use if they 
should be required. Each pump draws its supply through a 10-inch 
suction main supported on a timber platform extending into the reser- 
voir, and all the pumps discharge into a common force main, 30 inches 
in diameter, through which the water is carried about 2^ miles and 
discharged into the^ distribution system of the city of Worcester. The 
machinery is enclosed in a one-story wooden building 46 feet 2 inches 
wide X 69 feet 4 inches long, supported on concrete foundations. 
Pumping from the reservoir to the city of Worcester was begun at 
3 P.M. on October 24 and continued, vdth some intermissions, until 
November 11, the total amount pumped being 62,440,000 gallons, 
for which the city of Worcester paid $1,810.76. The plant was 
operated by electricity furnished by the Connecticut River Transmis- 
sion Company. 

Sudbury Reservoir. — From January 1 to April 23 this reservoir 
was full, and during the greater portion of this period water was 
flowing over the crest of the dam. During the succeeding four weeks 
the reservoir was lowered about 4 feet, and from May 20 until Novem- 
ber 20 the reservoir was kept between 3 and 5.5 feet below the crest 
of the dam. At the end of the year the water surface was 2 feet 
below the crest 

The wells, from which water is drawn to supply the Bigelow and 
Cratty houses owned by the Board and occupied by its employes, 
have been deepened and repairs made at both of these houses, also 
at the attendant's house at the Sudbury Dam. 

A wire fence 825 feet long has been built on the line between prop- 
erty of the Board and Oren P. Walker, near the Marlborough filter- 
beds. 

At the Sudbury Dam about 9 cubic yards of Portland cement con- 
crete were used in filling holes at the foot of the overflow. Steel 
plates 19 inches x 25 inches in size, were placed in the sides of the 
casting below one of the pipe gates in the gate-house, and the iron 



No. 57.] 



AND SEWERAGE BOARD. 



93 



standards for supporting flash-boards on the crest of the overflow 
have been painted. 

Framingham Reservoirs Nos. 1, 2 and S. — From June 18 to Oc- 
tober 21 the surface of Framingham Reservoir No. 1 was below the 
crest of the dam, due to the discharge from this reservoir into the 
river of 1,500,000 gallons per day, as required by law. The lowest 
point reached was 1.17 feet below the crest of the dam, on August 
25. At the end of the year water was being wasted over the out- 
let dam. 

The water in Framingham Reservoir No. 2 was above the level of 
the crest of the dam from January 1 to July 24, with the exception of 
a few days in February and March. During August the surface was 
about 5 feet below the stone crest. During September the reservoir 
filled and for the remainder of the year the surface remained at or 
near high-water mark. 

The elevation of the water in Framingham Reservoir No. 3 is 
controlled by the draft for the supply of the Metropolitan District 
and the quantity delivered into the reservoir from the Sudbury Res- 
ervoir. During the greater part of the year the surface of this res- 
ervoir was kept between one and two feet below the crest of the dam. 
The only time that any water was allowed to flow from this reser- 
voir into Framingham Reservoir No. 1 was for a few hours on 
March 16, when the water rose above the top of the flash-boards on 
the dam. 

The work of filling a shallow area at the head of Framingham 
Reservoir No. 3, which was begun in 1910, has been completed. 
The surface of the fill has been covered with about 6 inches of loam 
and sowed with grass seed. There were used in the fill 3,600 cubic 
yards of material at a cost of about 25 cents per cubic yard. 

Advantage was taken of the low stage of the water in Framingham 
Reservoir No. 2 to clean arid paint the 'upper pipe gate in the gate- 
house. Granite bounds were set at 57 angle points on the property 
lines around Framingham Reservoir No. 2. 

The embankments of the three dams were dressed with chemical 
fertilizer, and, judging from the appearance of the grass, the em- 
bankments can be kept in good condition at less expense by the use of 
chemical fertilizer than by the use of stable manure. 

Ashland Reservoir. — At the beginning of the year the reservoir 
was full and overflowing, and it continued to overflow nearly all of 



94 METROPOLITAN WATER [Pub. Doc. 

the time until April 27. During the following three months water 
was drawn from this reservoir for use in the Metropolitan District 
at rates of from 10,000,000 to 30,000,000 gallons per day. On July 
24, when the gates were closed, the surface of the reservoir was 33 
feet below high-water mark, and the storage had been reduced from 
1,421,900,000 to 157,200,000 gallons. At the end of the year this 
reservoir had risen to elevation 208.51 and contained 629,200,000 
gallons. The sluice gates, gate stems and brackets were cleaned and 
painted and the stop-planks in the gate-house overflow, twenty in 
number, 4 feet 6 inches long, which were in poor condition, have been 
renewed. The embankment at the dam was given a dressing of chem- 
ical fertilizer. 

IJoplcinton Reservoir. — The water in this reservoir was 0.16 of 
a foot above the crest of the waste-way at the beginning of the year. 
From the middle of February to the middle of March 413,100,000 
gallons of water were drawn in excess of the yield of the watershed, 
and the surface of the reservoir lowered 7.04 feet. After March 
21 the reservoir surface rose steadily and the highest elevation for 
the year was reached on May 5, when the water stood at elevation 
304.83, or 0.17 of a foot below high-water mark. On May 5 the 
valves on the outlet pipe were opened and on June 1 the reservoir 
surface had fallen 7% feet, on July 1, 11 feet additional, and on 
July 24, when the outlet valves were closed, the reservoir was 32.82 
feet below Jiigh-water mark, and contained but 138,000,000 gallons. 

Advantage was taken of the low level of the water in the reservoir 
to clean and paint the sluice gates at the dam, with the exception of 
the lower guard gate, including the gates controlling the flow on the 
filter-beds. The filter-beds were harrowed in the spring and a growth 
of weeds and grass mowed and burned in the fall. The embankment 
of the dam was dressed with chemical fertilizer. 

Whitehall Reservoir, — On Januarv 1, 1911, the surface of this 
reservoir was at elevation 335.70. Water was drawn from the res- 
ervoir continuously from August 20 to October 3, to reinforce the 
storage in Framingham Reservoir iN'o. 2, from which water was at 
that time being dravni for the supply of the Metropolitan District. 
This draft lowered the reservoir 2.15 feet. At the end of the year 
the reservoir surface was at elevation 336.13, or 1.78 feet below 
high water. 

A portion of the retaining wall on the east side of the fiume which 
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passes through the outlet dam collapsed, and the old wall has been 
taken down and rebuilt in a more substantial manner. Five summer 
cottages have been built and there are- now 59 cottages located near 
the shore of the reservoir. 

Farm Pond. — K'o water was drawn from this pond during the 
year for use in the Metropolitan District, none was wasted from it 
to the Sudbury River and none supplied to it from the Sudbury 
Aqueduct. The town of Framingham has drawn the greater part 
of its supply from filter galleries located on the shore of the pond, 
and in June changed the connections between the filter galleries and 
the pumps so as to make it possible to draw the water from the filter 
galleries at a lower level. 

In December an 8-inch Hersey proportional meter was set on 
the pipe connecting the Sudbury Aqueduct with the pumps supply- 
ing the town of Framingham, so that hereafter a more accurate 
measurement will be obtained of the quantity drawn from the aque- 
duct by the town of Framingham. 

The total quantity of water used by Framingham was 264,000,000 
gallons, of which 41,300,000 gallons were drawn from the Sudbury 
Aqueduct and the remainder from the filter galleries. 

Lake Cochituaie. — At the beginning of the year the water in 
the lake was at elevation 141.19, or 3.17 feet below high water. The 
lake was filled in the latter part of April and remained at or near 
high-water mark until July 1; from that date until October 23 
water was drawn from the lake for the supply of the Metropolitan 
District, and its surface lowered about 8.5 feet, to elevation 135.81. 
During November and December the surface of the lake rose 4 feet 
and on January 1, 1912, stood at elevation 140.21. 

The stone coping of the retaining wall alongside the driveway 
leading from Pond Street to the effluent gate-house has been reset 
for a distance of 390 feet, and willow cuttings set in loam back of 
the wall for the purpose of forming a hedge alongside the driveway. 

An area of about half an acre, lying between Speene Street and 
the shore at the south end of the lake, on land belonging to E. E. 
Wilgus, which was slightly below the high-water level of the lake, 
has been filled so that it is now not less than 9 inches above high- 
water mark. This work was done at a cost of about $312. 

While the water was at a low stage, the shores of the lake were 
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cleaned at several points and the channel under Worcester Street 
was deepened so that water could be drawn from the upper end of 
the lake to a greater depth. . 

WOEKS FOB DIVEBTIIJG SuKFACE DbAINAGE OF COOHITUATE VIL- 
LAGE FBOM Lake Coohituate to the Sudbuby Eivbb. 

The construction of these works was nearly completed in 1910 
and they were described in the report for that year. Since January 
13, 1911, when the drains were placed in service, the surface drain- 
age from about 140 acres, on which there is a population of 700^ 
has been carried to Bannister's Brook, from which it flows to the 
Sudbury Eiver. As soon as the frost left the ground in the spring 
the contractor completed his work by laying 15 feet of 12-inch pipe, 
surfacing the trenches and repairing concrete masonry which had 
been injured by freezing. For a distance of about 450 feet the 
X)pen channel was carried through a shallow pond which was partially 
filled by the contractor with surplus material from other parts of 
the work. As there was not enough of the surplus material to com- 
plete the filling of the pond 1,267 cubic yards of gravel and loam 
were purchased at a cost of 48 cents per yard. This material was 
placed and the area graded by the regular maintenance force, who 
also constructed 1,150 feet of ditches, 700 feet of which are provided 
with plank bottom and paved side slopes. 

On account of the sliding of the very fine material forming tfie 
side slopes of the open channel through land of Charles H. Mcln- 
tyre it has been found necessary to repair the paved slopes and clean 
several hundred feet of the open channel. The experience of the 
winter of 1910-11 shows that Bannister's Brook brings down con- 
siderable fine sand, which deposits in a portion of the drain below 
the Cochituate Eoad, from which it cannot be easily removed. It is 
now proposed to construct a settling basin in which the sand will 
be deposited before entering the new channel. 

Pences, having an aggregate length of 232 feet, have been built 
on both sides of the Cochituate Eoad and Speene Street, where the 
roads cross the open channel. 

The cost of the drainage system to December 31, 1911, was $34,- 
558.02, as follows: — 
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5^6 feet of open channel, $i3fii 

Coat per foot, $2.25. 
3,454 feet of 36-mc)i x 33-mch concrete covered chiumel, . . 13,6( 

Cost per foot, «3.94. 
957 feet 24-mch, 167.5 feet IS-lncb and 367 feet 12-iiich pipe, 
9 manholes and 14 catch baeina, 3,8! 

Cost per foot, $2.57. 

2 milverts, 8] 

Ti ^Ilin g pond hole and constructing ditches in eame, . . . 2,0f 
Miseellaneous, 1,0] 

$34,5; 

Sources fbom which Watkb foe the Supply op the Mbtec 
itait distbict has bsbn taken. 

An average of 65,580,000 gallons of water per day was d: 
from the WachtiHett Reservoir through the Wachusett Aqueduct 
the Sudbury Reservoir. This was 37,566,000 gallons per day 
than during the previous year, due to the use of a larger propo 
of water from the Sudbury and Cochituate sources, and to a r( 
tion in the total consumption. For the use of the Metropolitan 
trict an average of 29,839,000 gallons per day was drawn fron 
Sudbury Reservoir through the Weston Aqueduct, an averag 
22,792,000 gallons per day from Framingham Keservoir No. 2 
of 47,768,000 gallons per day from Framingham Reservoir Is 
through the Sudbury Aqueduct, and an average of 9,532,000 ga 
per day from Lake Cochituate through the Cochituate Aquei 
The drainage area of Spot Pond furnished 208,000 gallons per 

The quantity of water drawn from Framingham Reservoir I* 
during the past year was very much larger than in any year i 
1898, and of the quantity drawn from this source 8,300,000 ga 
per day were drawn from the storage in the Ashland, Hopkinton 
Whitehall reservoirs. 

Aqueducts. 

The Wachusett Aqueduct was in use 4,755 hours and 12 min 
equivalent to 198.13 days. Since August 10, when the hydro 
trie plant was placed in operation, the greater part of the i 
supplied to the Sudbury Reservoir has been passed through the 
bines before entering the aqueduct. The interior of the aqui 
was thoroughly cleaned between April 10 and 15. 
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For considerable distances the fences built at the time of the con- 
struction of the aqueduct, having three 1-inch x G-inch horizontal 
spruce rails, have become decayed, and 2,146 feet of this kind of 
fencing have been replaced by No. 65 Wheelock wire fence with ches^ 
nut posts, and 2,990 feet of the old fence have been repaired with 
material saved from the rebuilt portion. 

The iron fences at the dams and highway crossings of the open 
channel, and the ironwork in the terminal chamber have been given 
one coat of Smith's Durable Metal Compound. 

The town of Berlin has formally accepted the relocation of Crosby 
and Jones roads where they cross the aqueduct 

An area of about 1 acre along 1,200 feet of the aqueduct land 
immediately east of Bartlett Street in Northborough, and an area 
of 6 acres on the southerly side of the open chaimel in Marlborough, 
about ^ of a mile below the terminal chamber, have been cleared of 
trees, which were cut into cord wood. 

The weir at the terminal chamber, which has been used for meas- 
uring the flow through the aqueduct, was removed on September 
25, and since that time the flow has been measured by means of four 
Venturi meters placed in the 48-inch outlet pipes at the Wachusett 
Dam. 

The Sudbury Aqueduct was in use continuously throughout the 
year and delivered into Chestnut Hill Reservoir a daily average of 
70,560,000 gallons, which was 14,473,000 gallons less than the daily 
average in 1910. 

The joints in the granite masonry in the substructure of the waste- 
weir at Fuller's Brook and in the double culvert under the waste-weir 
were cut out and repointed, also the joints in the faces of the abut- 
ments at the top of Waban Bridge. 

The high board fence crossing the aqueduct at the westerly end 
of Echo Bridge, the remains of fences which had been burned by 
grass fires on both sides of the aqueduct between Dover Street and 
Waban Bridge, and quite a number of unnecessary cross fences 
along the line of the aqueduct have been removed. 

Fourteen alignment stones and 63 land bounds which were too 
low or out of position have been reset, and 13 bounds have been set 
at angle points where no bounds existed. 

The heating plant formerly used in keeping the interior of tie 
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Waban Bridge arches free from ice during the winter has been re- 
moved, as it has not been required since the lead lining was placed 
in the aqueduct 

The leakage at Echo Bridge, previously reported, increases from 
year to year, and the aqueduct at this bridge should be lined during 
the coming season. 

Water was drawn through the Cochituate Aqueduct iov the supply 
of Ihe District on 210 days during the year, the total quantity drawn 
being 3,475,600,000 gallons, equivalent to a daily average of 9,522,- 
000 gallonfi for the whole year. 

The portion of the aqueduct between the Newton Centre waste- 
weir and the ventilator, a distance of 7,306 feet, was cleaned in 
June. 

A small house which, for many years, has stood on the aqueduct 
land not far from Pleasant Street, in Newton, and an old bam on 
the T. V. Eitch estate, in Wellesley, a portion of which was on the 
aqueduct property, have been removed. 

Chemical fertilizer has been placed on about half the area of the 
embankment slopes with satisfactory results. 

A 6-inch water pipe has been laid across and over the aqueduct 
by the city of Newton on Waban Avenue opposite Nehoiden Road, 
and the town of Wellesley has laid a 6-inch water pipe across and 
over the aqueduct at Rice Street, Wellesley Hills. The city of New- 
ton laid an 8-inch sewer over the aqueduct at the intersection of East 
and West Waban avenues, and a 6-inch sewer opposite the estate 
of E. E. Bessey on Beacon Street in Waban. These pipes were of 
cast-iron with leaded joints, for a distance of 24 feet on each side 
of the centre of the aqueduct. 

The Weston Aqueduct was in continuous service between the Sud- 
bury and Weston reservoirs throughout the year, with the exception 
of iy2 hours when the flow was stopped in order to examine gates 
and castings at the Sudbury Dam. The daily flow averaged 28,798,- 
000 gallons until November 4, when the new 60-inch supply pipe 
line was placed in service, and 35,348,000 gallons after that date. 

Rusted cable wire fencing has been replaced by No. 65 Wheelock 
wire fence for a distance of 1,644 feet in Weston between School 
Street and Connecticut Path, and 1,018 feet near the east end of 
tunnel No. 8. 
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Considerable work has been done in re&eeding or planting witb 
witch grass roots the aqueduct embankmeDts between gaging chamber 
No. 2 and Elm Street, near siphon chambers Nob. 1 and 2 and west 
of School Street in Weston. 

Chemical fertilizer has been spread on about half the area of the 
embankments along the line of the aqnednct. 

PcMPiHG Stations. 

Seventy-three per cent of the water supplied to the Metropolitan 
District has been pumped at the two stations at Chestnut Hill Res- 
ervoir, and the remainder has been delivered by gravity. The total 
quantity pumped at all of the stations was 32,685,890,000 gallons, 
which was 4,17 per cent, less than during the preceding year. 

The cost of operating the stations was $97,196.68, equivalent to 
$2,974 per million gallons pumped. The average cost of raising 
1,000,000 gallons of water 1 foot high at all the stations was $0.0349, 
a slight increase above the cost in 1910. 

Coal for use at the several stations has been purchased as 
follows : — 



>■""'"•«"»• 


1 


s 




Naw EdiIuuI Coal nod Coke Compuiv, bllu- 

HftddmHlUCoDpuiy, bituniMui. . . . 
Ooisun-Leouinl Coal Compasy, bituniiiouB, . 

C. W. ClaSin A Co., buokwlnt uthnciU, 

C. W. Ckflln A Co., bucik«b«t uthiuiU, . . 


1,430.73 
IW.W 

«oo,ie 

U0.30 


1.7B7.60 
M7.« 

U.ll 

48.OT 
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Kzin> OF Coal. 


Number 

of Samples 

tested. 


British 

Thermal 

Units. 


Peroentace 

of Volatile 

Matter. 


Percentage 
of Ash. 


Percentage 

of 
Moisture. 


1 
Beaver Kun, 


48 


14,818 


17.41 


6.16 


3.64 


Sonman, . 






■ •• 


16 


14,703 


17.17 


6.66 


3.10 


Pocahontas, . 








16 


15,010 


18.14 


4.66 


3.93 


New River, . 








8 


14,926 


20.71 


6.30 


2.16 


Vuloan, . 








4 


14,890 


20.58 


5.79 


2.32 


Atlas, 






• 


2 


14,906 


20.38 


6.66 


3.66 


Dunio, 








2 


15,053 


18.76 


6.01 


3.36 


Spangler No. 4, 








2 


14,431 


23.40 


8.02 


2.61 


Logan, 








1 


14,783 


17.83 


6.64 


3.69 


South Fork, . 








1 


14,730 


18.08 


6.69 


3.93 



Chestnut Hill Pumping Stations. 
In previous reports the two pumping stations at Chestnut Hill 
Reservoir have been designated as the Chestnut Hill High-service 
Pumping Station and the Chestnut Hill Low-service Pumping Sta- 
tion, for the reason that they contained engines used in pumping 
water consumed in the district designated by the title. During the 
past year an engine having a daily capacity of 40,000,000 gallons 
has been placed in the Low-service Station for use in supplying 
water to the high-service district. In this and subsequent reports 
the station which has been designated as the High-service Station 
will be designated as Chestnut Hill Pumping Station No. 1, and the 
station heretofore known as the Low-service Station will be known 
as Chestnut HiU Pumping Station No. 2. The following are statis- 
tics relating to operations at both of these stations : — 
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PDHnHa SiAiioH No. 1. 


'= 






land 2. 


Eociiie 


« 


EuciDe 
No. 12. 


Tot*].. 


• quantiU' pumped (fallaiu). . 

suiDpiDt (poundi), . 

jed per pound ol ™1, , , 


ILBSg fir 


20.000,000 

l 

i 

1 
1 


30.000,000 

'if 

19.12109 
8,H2M 


40.000.000 
14.U3.600 

■iSS 

123 .U 
ISJITSOl 

IJfS 


32,400.000 
110.080 11 


Ipaokin.." 


ii 


447 80 






iie.uiH 

1.418 

.oaes 


tlE.71« 90 
2.V37 




l^poioSmSSifoothiih, ; 


.0580 


3.429 



iping capacity each eagine (gallons), . 35,000,000 

ntity pmnped (gallons), 17,530,710,000 

rage quantity pumped (gallons), .... 48,029,000 

I nsed (pounds), 6,597,460 

ninped per pound of coal, 2,657^ 

ift (feot), 46.34 

pumping: — 

$18,582 46 

10,738 61 

854 65 

and packing, 362 02 

plies, 235 93 

$30,773 67 

nillion gsUons pumped, $1.7550 

million gallonB raised 1 foot high, .... .0379 

lount of irregularities in the operation of the engines pump- 
r for the southern high-service district, due to the installa- 
he new 40,000,000-gallon engine at Station No. 2, the cost 
ion gallons pumped to the reservoir by engines Nos, 1, 2 
18 somewhat larger than during the previous year, 
iling instrument for indicating and recording the percentage 
lie acid COs in the flue gases from the boilers, thus deter- 
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mining whether the fuel is being burned economically, was purchased 
and connected with the boilers in December. It is expected that 
the use of this instrument will result in a saving in the amount of 
coal used. 

'No expensive repairs have been made to the machinery in either 
of the stations. 

Engine No. 12, although not yet tested and formally accepted, 
has been operated during a considerable portion of the year and has 
given a duty of between 150 and 160 million foot pounds per 100 
pounds of coal. 

The 48-inch and 60-inch pipes through which water is brought 
from the Chestnut Hill Reservoir into the pumping stations, together 
with the chambers in the gate-house at the reservoir, and the pump 
wells at Pumping Station No. 2, have been emptied and cleaned. 
-The pipes were found to be coated with a heavy grovirth of Frederi- 
cella and Spongilla, a considerable portion of which dropped off 
the top and sides of the pipes when they were emptied and was 
washed out through the drain pipe. A considerable number of 
fresh water clams or mussels were found in the pipes and in the 
bottom of the gate-house. About 8 cubic yards of material were 
removed from 1,000 feet of 60-inch and 500 feet of 48-inch pipes. 
The sluice valves in the gate-house were cleaned and painted with 
red lead and oil. 

The screen area in the gate-chamber has been increased from 167 
square feet to 206 square feet, equivalent to 23 per cent., by sub- 
stituting a screen for the stop-plank for a depth of 26 inches in 
each of the three passageways through which the water is drawn from 
the reservoir. 

Spot Pond Pumping Station. 

The following are statistics relating to operations at this sta- 
tion : — 

Total quantity pumped (gallons), ' .2,770,220,000 

Daily average quantity pumped (gallons), 7,590,000 

Total coal used (pounds), 2,442,415 

Gallons pumped per pound of coal, 1,134.21 

Average lift (feet), 133.36 

Engine No. 8 operated (hours), 72 

Engine No. 9 operated (hours), 3,307 

Quantity pumped by Engine No. 8 (gallons), .... 31,050,000 
Quantity pumped by Engine No. 9 (gallons), .... 2,739^70,000 
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•pompmg:- 




!ia.filB fiS 
























. j.^^ 


. $13,283 03 


niUIon gallons pmnped, 
miUicm gaUona raised 1 


foot high, . 


$4,795 
, . .0359 



uantity of water pumped was 0.66 per cent, greater, while 
sf operating the station was 2.49 per cent, less than in 1910. 



Abunoton PuMpmo Statioii. 
'ollowing are statistics relating to operations at this sta- 



ntity pumped (gallons), 

rage quantity pumped (gallons), 

1 Dsed (pounds), . 

nmped per pound of coal, 

lift (feet), . 

'o. 10 operated (hours), 

o. 11 operated (honre), 

pumped by Engine No. 10 (gallons), 

pumped by Engine No. 11 (gallons), 



304,820,000 

835,000 

1,089,306 

279.83 

282.88 

5,989 

1A68 

265,740,000 

39,080,000 



I and packing, 
}plies, 



$4,694 92 
1^36 00 



56 08 
292 20 



for atation, $7,178 56 

nillion gallons pumped, $23,550 

million gallons raised 1 foot faigb, .... .0833 

was an increase of 7.89 per cent, in the quantity pumped 
crease of 2.78 per cent, in the cost of operating the station 
.red with the prerious year. 
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The exterior woodwork of the building received a coat of paint 
early in December and the interior woodwork was being painted at 
the end of the year. 

The side track, on which coal is delivered to the pumping station, 
has been repaired by the Boston & Maine Railroad at a cost of 
$110.46. 

West Roxbury Pumping Station. 

The following are statistics relating to operations at this sta- 
tion : — 



Total quantity pumped (gallons), 

Daily average quantity pumped (gallons), 

Total coal used (pounds), . 

Gallons pumped per pound of coal. 

Average lift (feet). 

Engine No. 1 operated (hours), . 

Engine No. 2 operated (hours), . 

Engine No. 3 operated (hours), . 

Quantity pumped by Engine No. 1 (gallons), 

Quantity pumped by Engine No. 2 (gallons). 

Quantity pumped by Engine No. 3 (gallons). 

Cost of pumping : — 

Labor, 

Fuel, 

Repairs, 

Oil, waste and paeldng, .... 
Small supplies, 



251,870,000 

690,000 

706,^63 

356.37 

129.30 

236 

8,350 

246 

6,360,000 

232,900,000 

12,610,000 

$3,696 10 

1,455 02 

151 13 

42 03 

60 46 



Total for station, 

Cost per million gallons pumped. 

Cost per million gallons raised 1 foot high, . 



$5,404 74 

$21,459 
.1660 



The quantity pumped was 1.34 per cent, larger, while the cost of 
operating the station was 4.03 per cent, less than for the previous 
year. 

Consumption of Wateb. 

The daily average quantity of water consumed in the eighteen 
municipalities supplied from the Metropolitan Works during the 
year 1911, as measured by Venturi meters, was 109,994,800 gallons, 
equivalent to 105 gallons per capita in the district supplied. The 
daily average consumption was 2,097,300 gallons less than during 
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the previous year, and 15,429,400 gallons less than during the year 
1908. The per capita consumption has been reduced 18.6 per cent 
in three years and is now as low as in 1898, when the Metropolitan 
Works were established. 

The daily average quantity supplied to the Metropolitan Water 
District, as determined by pump measurement and by the flow in 
the Weston Aqueduct, and the estimated yield of Spot Pond was 
110,466,000 gallons, equivalent to 105.5 gallons per inhabitant 
The difference between the quantity delivered by the aqueducts and 
that measured by meters to the several municipalities is due to dif- 
ference in the methods of measurement, to leakage from the Met- 
ropolitan Water Works reservoirs and pipes and to the use of water 
at the Chestnut Hill and Spot Pond pumping stations. 

The daily average consumption of water in each of the cities and 
towns supplied from the Metropolitan Works during the years 1910 
and 1911, as measured by meters, was as follows : — 





Estimated 
Popula- 
tion, 
1911. 


Daily Average Cohpumftiok. 




1910. 


1911. 


In- 
crease 

in 
Gallons. 


De- 





Gallons. 


Gallons 

per 
Capita. 


Gallons. 


Gallons 

per 
Capita. 


crease 

in 
Gallons. 


Boston, . . 


688,520 


87,346,700 


130 


85,571,500 


124 


- 


1,775,200 


Somerville, 




79.360 


6,189,500 


80 


5,899,100 


74 


- 


290,400 


Maiden, 




45,780 


1.874,400 


42 


1,971,300 


43 


96,900 


- 


Chelsea, . 




33,630 


2,834,500 


87 


2,701,400 


80 


- 


133,100 


Everett, 




34,910 


2,575,600 


76 


2,567,800 


73 


- 


17,800 


Quincy, 




33,760 


2.891,900 


88 


2.925.400 


87 


33,500 


- 


Medford, . 




24,100 


1,422,400 


61 


1,207,100 


50 


- 


215,300 


Melroee, 




16,070 


1,005,700 


64 


1,012,500 


63 


6,800 


- 


Revere, 




19,240 


1,313,400 


71 


1,439.400 


76 


126,000 


- 


Watertown, 




13,330 


880.800 


68 


889.200 


67 


8,400 


- 


Arlington, . 




11,700 


93S.200 


83 


983,200 


84 


45,000 


- 


Milton, 




8,140 


309,200 


39 


317,700 


39 


8,500 


- 


Winthrop, . 




10,670 


649,500 


63 


597,800 


56 


- 


51,700 


Stoneham, 




7,360 


650,800 


91 


573,300 


78 


- 


77,500 


Belmont, . 




5,840 


329,500 


59 


415,500 


71 


86,000 


- 


Lexington, 




4,690 


345.500 


78 


352,900 


77 


7,400 


- 


Nahant, 




2,340 


121,700 


58 


152,000 


65 


30,300 


T 


Swampscott. 




7,290 


412,800 


59 


427.700 


59 


14,900 


- 


District, 


1,046,630 


112.092.100 


110 


109,994,800 


105 


- 


2,097,300 
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The consumption in the several districts was as follows: — 



Gallons 
per Day, 



Decrease 

(Gallons 

per Day)> 



Percent- 
al^ of 
Decrease. 



Southern low-eervice district, embracing the low-service district of 
Boston, with the exception of Charlestown and East Boston, 

Northern low-service district, embracins the low-service districts 
of Somerville, Chelsea, Maiden, Mediord, Everett, Arlin«:ton, 
Charlestown and East Boston 

Southern high-service district, embraeing the high-service districts 
of Boston, Quincy, Watertown, and portions of Belmont and 
Milton, 

Northern high-service district, embracing Melrora, Revere, Win- 
thro^, Swampsoott, Nahant and Stonebam, and the high-service 
districts oi Somerville, Chelsea, Maiden, Medford, Everett and 
East Boston, 

Southern extra high-service district, embracing the higher portions 
of West Roxbury and Milton, 

Northern extra high-service district, embracing Lexington and the 
higher portions of Arlington and Belmont, 



Totals, 



45,420,600 
24.731,900 
30,931,600 

7,385.500 
690.100 
835,100 



753.0001 
1,300,500 
1,712,800 

92,900 1 

9,1001 

61,0001 



109.994,800 



2,(^7,300 



1.691 

5.00 

5.25 

1.271 
1.34> 

7.881 



1.87 



1 Increase. 



The diagram facing this page shows graphically the average daily 
consumption and the rate of consumption between the hours of 1 
and 4 a.m. in the district supplied by the Metropolitan Works for 
each week during the years 1910 and 1911. 

It will be noted that the low temperature during the months of 
January and December, 1910, as compared with the corresponding 
months in 1911, was coincident with a large increase in both the 
daily average and night rate of consumption. It is also noticeable 
that although the daily average was lower in 1911 than in 1910, 
the night rate has been larger during the greater portion of the past 
year than during the previous year. The fact that between the 
hours of 1 and 4 a.m. water is drawn from the mains at the rate of 
over 70,000,000 gallons in 24 hours is very strong proof that, not- 
withstanding the decrease in consumption, a large amount of pre- 
ventable waste is still taking place. 

Metering of Service Pipes. 

The following table gives the statistics relative to the installation 
of water meters in the several cities and towns, in conformity with 
chapter 524 of the acts of 1907. 



Average Rate of Consumption 

Metropolitan Water District 

RAINFALL ^xo AVERAGE TEMPERATURE of WR « CHESTNUT HILL RESERVOIR 

EACH WEEK DURING 1911 

CONSUMPTION AND NIGHT RATE 



RAINFALL IN I NCHES 



I 7 



Averages for 1910 shown in Red 
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CiTT OR Town. 



Boston, 
Somervillo, 
Maiden, 
Chelaea, 
ATcrett, 
Quincy, 
Medford, 
Melrose, 
Bevere, 
Watertown, 
Arlington, 
Hilton, 
Winthrop, 
Stoneham, 
Belmont, 
Lexington, 
Nahant, 
Swampsoott, 
Totals, . 



h:3 

a croQ 



4,225 
411 
14 
240 
252 
230 
179 
119 
138 

55 

100 

65 

32 
16 
21 



6,097 



MXTBRS BET ON OlD 

Sbbtxcxs. 



1109. 



1910. 



1911. 



84 
732 

43 
198 
338 
358 
857 
2,432 

85 

108 

213 

116 

113 

30 

264 



5,971 



5.503 


5,481 


621 


501 


62 


8 


756 


779 


255 


277 


33 


423 


927 


1.555 


135 


7 


184 


110 


56 


63 


975 


706 


225 


186 


70 


56 


40 


26 


142 


28 


9,984 


10,206 



6,487 

570 

2 

1,092 

285 

1,680 

178 

5 

176 

127 

6 
155 

86 
18 
13 



10.880 



13 

o 

1 

« 

.a 
I 

Ik 

^: 

^; 
I' 



1.441 

137 

197 

80 

159 

444 

175 

37 

208 

114 

141 

74 

84 

36 

103 

48 

37 

66 



1 

ft-. 

•3:: 

Ms 
> • 

k 



a 



5. 






3,581 



1,078 


95,037 


200 


12,259 


175 


7,632 


80 


4,510 


92 


5.466 


487 


7,746 


175 


4,563 


82 


3,620 


200 


3,610 


60 


2,156 


121 


2,181 


74 


1,510 


95 


2,553 


38 


1,491 


103 


1,008 


54 


883 


39 


559 


66 


1,535 


3,219 


158,319 



25,975 
6,526 
7,314 
4,252 
1,560 
4,801 
4,542 
3,863 
1,261 
2,130 
1,536 
1.510 
2,487 
826 
1,008 
615 
284 
1,535 



72,025 



8*H 
Sco 



&as 

Ah 



27.33 
53.23 
95.83 
94.28 
28.54 
61.08 

100.00 

100.00 
34.93 

100.00 
70.43 

100.00 

100.00 
55.40 

100.00 
69.65 
50.81 

100.00 



45.49 



> The number of new meters installed and the number of new aervioes equipped with meters beldom 
agree exactly for the reason that service pipes are installed but meters are not set until the buildings are 
permanently occupied. 

All of the cities and towns in the District have set the number of 
meters required by the terms of the act, and nine municipalities had 
at the close of the year metered practically all of their service pipes. 
At the end of the year 45.49 per cent, of all the service pipes in the 
District were metered as compared with 37.66 per cent, at the be- 
ginning of the year. 



WaTEB supplied OUTSIDE THE METROPOLITAIir DiSTEIOT. 

In addition to the quantity supplied to the cities and towns com- 
prising the Metropolitan Water District, 1,260,625,200 gallons have 
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been drawn from the Metropolitan Works for the supply of places 
outside the District, as follows : — 

The United States Government Reservation on Peddock's Island 
has received a continuous supply equivalent to 89,300 gallons 
per day. 

A small portion of the town of Saugus has been supplied with 
an average of 13,100 gallons per day through pipes of the town of 
Revere. 

In consequence of the low level of the water in Crystal Lake, from 
which the town of Wakefield obtains its supply, 83,948,700 gallons 
were supplied to that town from the Metropolitan Works during 
the following periods: July 17 to 21 inclusive, August 10 to 17 
inclusive, and August 22 to December 31 inclusive. 

The town of Framingham has drawn 222,700,000 gallons from 
filter galleries located near Farm Pond on the Sudbury watershed, 
and 41,300,000 gallons from the Sudbury Aqueduct through a pipe 
crossing under Farm Pond. 

For the use of the Westborough State Hospital, 63,053,000 gal- 
lons have been drawn from the open channel of the Wachusett Aque- 
duct. The supply to the hospital from this source was shut off 
from April 13 to May 18 inclusive, and on September 28 and 
29, during which periods water was not floveing in the Wachusett 
Aqueduct 

The city of Worcester between August 1 and December 31 di- 
verted 694,900,000 gallons from that portion of the Wachusett water- 
shed which the city was in 1902 given the right to take for the 
purpose of a water supply; and between Septeiiiber 28 and October 
21, the city diverted 64,900,000 gallons from the Wachusett water- 
shed by pumping from Eagle Lake in Holden. Between October 
24 and November 10, 62,440,000 gallons were drawn from the 
Wachusett Reservoir and pumped into the Worcester distributing 
mains. 

The following table shows the quantities diverted and the amounts 
to be paid to the Metropolitan Water District for these quantities, 
with the exception of the sums to be paid on account of the diver- 
sion from Asnebumskit and Kendall Brooks and Eagle Lake, which 
have not yet been determined. 
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Place supplibd. 



Total 
Quantity 
(Qallona). 



Average 

DaUy 
Quantity 
(Gallons). 



Dates on which Water 
was supplied. 



Amounts 
charged 

for 

Water 

supplied. 



Worcester: — 
From Eagle Lake, .... 
From Asnebumslat Brook and Ken- 
dal Reservoir, .... 
From Wachusett Reservoir, 

Westborough State Hospital, 

Ftamingham: — 
From Sudbury Aqueduct, 
From Farm Pond Galleries, 

Wakefield 

Paddock's Island 

Saugus. 



64.900.000 


177,800 


604.900.000 
62.440,000 


1,903.800 
171.100 


53,053,000 


145,300 


41,300,000 
222,700,000 


113,200 
610.100 


83,948,700 


230,000 


32,598,000 


89.300 


4,785,500 


13,100 


1,260.625,200 


3.453.700 



Sept. 28 to Oct. 21, 

Aug. 1 to Dec. 31. 
Oct. 24 to Nov. 10, inc., 

Jan. 1 to Apr. 12, . 
May 19 to Sept. 27, 
Sept. 30 to Deo. 31, 



July 17, . 

July 6, July 17 to July 21, 
Aug. 10 to Aug. 17, 
Aug. 22 to Dec. 81. 



• • 



$1,810 76 



1.591 59 



991 20 
427 10 



1 



5,876 40 

2,036 32 
250 00 



QUAUTY OF THE WatER. 

About forty per cent, of the water used in the Metropolitan Dis- 
trict during the past year was drawn from the Sudbury and Cochit- 
uate sources. The proportion from these sources was much larger 
than in any year since 1898, and as a result the water drawn from 
the taps in the Metropolitan District has been of a higher color and 
has contained a larger proportion of ammonia and chlorine than in 
recent years. 

The number of microscopic organisms present in the water has also 
been somewhat above the average, but there has been no growth 
of organisms of sufficient magnitude to cause objectionable tastes and 
odors in the water as drawn from the taps. Weekly microscopical 
and bacterial examinations have been made in the laboratory of the 
Board of the water from various parts of the works, and chemical 
examinations have been made by the State Board of Health, the 
results of which are given in tabular form in Appendix !N"o. 2, Ta- 
bles Nos. 28 to 34. There have been made 2,465 microscopical and 
1,174 bacterial examinations of the water from various parts of 
the works, and results have been received of 397 chemical examina- 
tions made by the State Board of Health. 

In the Wachusett Eeservoir 195 units of Dinobryon were present 
in April, 140 units of TJroglena on May 1, 1,240 units of Anabsena 
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on June 20, and 140 nnits of Uroglena on October 10. All of these 
growths were of short duration and not large enon^ to cause any 
trouble. The average color of the water was 0.08. 

In the Sudbury Seservoir there was a growth of Synura from 
March 20 to May 1, with a TnayiTRum of 210 units on the latter 
date. Uroglena were present on May 8, but the growth lasted less 
than a week. There was a growth of Dinobryon during September 
and October which reached a maximum of 1,700 units in the latter 
part of September. IN'one of these growths were of sufficient size to 
cause the water to have more than a very faint odor. 

In Framingham Reservoir No. 3 AsterioneUa were present in 
March and April. On April 25, 5,780 units were observed. Chla- 
mydombnas were present in small numbers from January 1 to the 
middle of May. 

The waters of the Ashland and Hopkinton reservoirs have been 
of good quality and comparatively low in color. Hopkinton Reser- 
voir contained a growth of about 500 units of Uroglena for two weeks 
in April. 

Whitehall Reservoir contained a growth of Uroglena during April 
and a growth of Dinobryon during December, both of which caused 
the water to have a disagreeable taste and odor, but no water was 
being drawn from the reservoir during these periods. 

There were no growths of objectionable organisms in Framingham 
Reservoir No. 2 during the year. 

Growths of three objectionable organisms have been present in 
Lake Cochituate during the year. Chlamydomonas were present 
from January 1 until the middle of July, but did not affect the 
water drawn from near the surface after June 1. The largest num- 
ber observed was 230 units on April 10. Dinobryon were observed 
in the latter part of July, but not in sufficient numbers to cause 
objectionable taste and odor until the early part of October, when 
1,060 units caused the water to have a fishy odor when hot. This 
growth continued during October. During the period of summer 
stagnation a growth of Aphanizomenon developed at mid-depth in 
the lake, 11,520 units being observed on August 9. When the water 
in the lake overturned, in November, these organisms came to the 
surface and on reaching the consumers caused a few complaints to 
^ mI, not on account of the taste and odor, but because of a 

hich they caused on the hot water. 
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In the distributing reservoirs in the Metropolitan District there 
have been growths of Chlamydomonas, Dinobryon and Uroglena 
which have at times given a faint disagreeable odor to the water 
drawn from the taps, but the water has been generally of good quality 
and very few complaints have been received from the water takers. 

A growth of Conferva, which attached itself to the bottom of the 
Bear. Hill Reservoir, made its appearance in October and caused 
the water in that reservoir to have an objectionable appearance. The 
water was lowered about 4 feet and a portion of the growth removed. 

The following table gives a comparison of the average results of 
the examinations of water from a tap in Boston for the years 1902 
to 1911, inclusive: — 



1902. 



IMS. 



1904. 



190S. 



1906. 



1907. 



1906. 



1909. 



1910. 



1911. 



SUUe Board of HeaUk 
Examinations. 
Color (Neseler standard). 
Total residue, 
LoM on ignition, . 
Free ammonia, 



total, 

dissolved, 

suspended. 



Albuminoid 
ammonia. 

Chlorine, 

Nitrogen as nitrates. 
Nitrogen as nitrites. 
Oxygen consumed. 
Hardness, . 

Metropolitan Water and Sew- 

erage Board Examinations. 

Color (platinum standard),. 

Turbidity 

Total organisms, . 
Amorphous matter. 
Bacteria, .... 



0.26 

3.93 

1.56 

0.0016 

0.0139 

0.0119 

0.0020 

0.29 

0.0092 

0.0001 

0.40 

1.3 



.33 
2.3 
367 
34 
164 



0.25 

3.98 

1.50 

0.0013 

0.0125 

0.0110 

0.0015 

0.30 

0.0142 

0.0001 

0.39 

1.5 



.35 
2.2 
286 
36 
126 



231 

93 

59 

0023 

0139 

0121 

0.0018 

0.34 

0.0110 

0.0001 

0.37 

1.5 



.32 
2.4 
303 
36 
176 



0.24^ 

3.86 

1.59 

0.0020 

0.0145 

0.0124 

0.0021 

0.35 

0.0083 

0.0001 

0.35 

1.4 



.28 
1:9 
528 
37 
231 



0.241 

3.86 

1.39 

0.0018 

0.0159 

0.0134 

0.0025 

0.34 

0.0054 

0.0001 

0.36 

1.3 



.25 
2.2 
550 
42 
154 



0.221 

3.83 

1.40 

0.0013 

0.0129 

0.0109 

0.0020 

0.33 

0.0068 

0.0001 

0.32 

1.3 



.27 
2.2 
427 
47 
176 



0.191 

3.50 

1.35 

0.0011 

0.0115 

0.0092 

0.0024 

0.33 

0092 

0001 

26 

2 



0. 
0. 
0. 
1. 



.22 
2.4 
695 
64 
148 



0.181 

3.46 

1.43 

0.0011 

0.0128 

0.0103 

0.0025 

0.28 

0.0034 

0.0000 

0.25 

1.3 



.23 
2.6 
1,959 
97 
195 



0.141 

3.05 

1.24 

0.0013 

0.0118 

0.0102 

0.0016 

0.28 

0030 

0000 

22 

1 



0. 
0. 
0. 
1. 



.18 
2.1 
421 
72 
213 



0.25» 

4.18 

1.66 

0.0015 

0.0150 

0.0128 

0.0029 

0.38 

0.0029 

0.0000 

0.33 

1.4 



.22 
2.2 
735 
76 
197 



Note. — Chemical analyses are in parts per 100,000, organisms and amorphous matter in standard units 
per cubic centimeter, and bacteria in number per cubic centimeter. The standard unit has an area of 400 
square microns, and by its use the number of diatomaces are decreased, and the number of chlorophyoesB 
and cyanophyceae are very much increased, as compared with the number of organisms. 



1 Platinum standard. 



Sanitary Inspection. 

All premises on the several watersheds have been inspected for the 
purpose of maintaining sanitary conditions that will protect from 
pollution the water supplied to the Metropolitan Distriict. The results 
of these inspections are given in the following tables : — 
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Under the heading " unsatisfactory " are included all cases where 
it is possible that under the most unfavorable conditions drainage 
from privies or sinks may reach a water course, all suspected cases 
and all cases of manufacturing wastes entering feeders, even though 
there may have been some attempt at previous purification. 

The drainage system constructed during 1910 for the purpose of 
diverting from Lake Cochituate the surface drainage from an area 
of about 140 acres, on which there was in 1910 a resident popula- 
tion of 707, was placed in service on January 13, 1911, thus remov- 
ing several cases of unsanitary drainage. 

During the past year there has been a large growth in the indus- 
trial development of South Framingham, which has increased the 
growth of population, not only in that village but also in the adjoin- 
ing towns of Natick, Sherbom, Ashland and Hopkinton. In South 
Framingham, 4 factories, 2 stores, 1 hall and buildings for the 
occupancy of 156 families have been erected and several more are 
under construction. 

This building development has extended beyond the reach of the 
present sewer system in Framingham, and in some cases the new 
buildings are in locations where the sewage cannot be disposed of in 
cesspools without endangering the water supply. In the Lokerville 
section there are 140 houses from which the drainage cannot be taken 
into the existing sewer system, and at a recent town meeting the 
Sewer Commissioners of Framingham were instructed to make a 
study of the problem of providing sewerage for this area, as well as 
for the area near the State Muster Field, known locally as Hast- 
ingsville. It is desirable that sewers should be provided in this 
section in order to prevent the pollution of the Metropolitan Supply. 

During the past year a public water supply has been introduced in 
the town of Ashland. The supply is drawn from driven wells located 
near the Sudbury River, above the Dwight mill pond, and is pumped 
to a concrete standpipe built on a hill off Myrtle Street. The water 
is distributed through 6.5 miles of 6-inch, 8-inch and 12-inch pipe to 
224 houses. Although the soil throughout the village is generally 
gravelly, it is probable that the increased use of water in the town 
will tend to increase the danger of polluting the water of Framing- 
ham Reservoir No. 2. 
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The ISTew York, New Haven & Hartford Railroad Co. has main- 
tained a camp for laborers on the shores of Farm Pond, and early in 
the year complaints were made that the conditions at the camp were 
not sanitary. Although the water from Farm Pond has not been 
used for the supply of the Metropolitan District for many years, 
the Railroad Company, at our request, dug a cesspool, cut and 
. burned brush and trimmed trees in the vicinity of the camp, and 
stationed a watchman there to enforce sanitary regulations. 

In the cities and towns on the Sudbury and Cochituate watersheds, 
which have systems of sewerage conveying the sewage outside the 
watersheds, the number of premises connected with sewers has been 
increased by 132, and the number existing on streets where sewers 
have been built has been reduced from 150 to 127. The number in 
the several places on December 31, 1911, was as follows : — 



Premises connected 
WITH Sewers. 



Marlborough, 
Westborough, 
Framingham, 
Natick, . 
Sherborn, 
Totals, 



1910. 



1,522 
510 

1,116 

656 

6 



3,810 



1911. 



1,537 
518 

1,197 

685 

5 



3.942 



Premises not connected 
WITH Sewers. 



1910. 



83 

25 

9 

33 



150 



1911. 



71 

19 

5 

32 



127 



Nine cases of typhoid fever were reported from the Wachusett 
watershed, 7 of which were in Holden and 2 in Princeton. Four of 
the Holden cases were from one family in January, and the others 
occurred in May, September and October, in Holden Centre, Bryant- 
ville and Dawson. The 2 cases in Princeton were at Buck's Mill 
in August, and were closely connected. Thirty-three cases were 
reported on the Sudbury and Cochituate watersheds, 18 of which 
occurred in houses connected with the public sewers which convey 
house drainage outside the watershed. Ten of the cases were re- 
ported from Natick, 1 from Wayland, 11 from Framingham, 2 from 
Ashland, 2 from Southborough, 6 from Marlborough and 1 from 
Westborough. Seven of the cases in Natick were apparently caused 
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by an infected milk supply. Four of the cases in Framingham 
occurred in one house, just at the close of the year. In all cases 
the premises were visited and precautions taken to prevent the 
spread of the disease or the pollution of the water supply. 

Swamp Ditohes and Bbooes. 

The ditches draining swamps on the several watersheds, having 
an aggregate length of 36.36 miles, have been cleaned as usual and 
the weeds and brush mowed and burned for a width of from 10 to 
20 feet on both sides of the ditches. Ditches in Crane Swamp, in 
Marlborough and Northborough, and in Swamp No. 76, in Sterling, 
were repaired for a length of 1.78 miles where the side slopes had 
been injured by cattle. The wire fencing on the property line around 
Big Crane Swamp was repaired for a distance of 7,000 feet by set- 
ting new chestnut posts and restringing the wires, and new Wheelock 
wire fence 844 feet long erected on the property line between laud 
of the Board and J. A. McHale on the westerly side of the Big Crane 
Swamp. 

Observations have been made of the colors of the waters of the 
brooks draining the swamps which have been improved by ditching 
as follows: — 





Area of 
Water- 
shed 
(Acres). 


Area of 
Swamp 
(Acres). 


Length 

of 
Ditches 

(Feet). 


Colors of Waters (Platinum Standard). 




BEFORE DRAINING. 


after draining. 


SWAMP. 


Averages 

for Years 

1894, 1895, 

1899. 


Averages 

for Years 

1900, 1901, 

1902. 


1907. 


1908. 


1909. 


1910. 


1911. 


Crane, . 
No. 54, . 
No. 55, . 
No. 76, . 


1.856 
750 

1,625 
225 


460 
72 

220 
26 


45,250 
8.930 

27,661 
6.173 


1.05 


.90 

1.27 

.44 


.77 
.53 
.801 
.27 


.72 
.41 
.44 
.24 


.64 
.33 
.36 
.20 


.65 
.36 
.38 
.21 


.60 
.44 
.47 
.29 



A Nearly one-half of the ditches in Swamp No. 55 were not built until 1907. 



Protection of the Supply by Filtbatiox. 

The filter-beds which are maintained for the purpose of purifying 
the surface water collected from thickly populated districts before 
its admission to the storage reservoirs have been cared for as usual. 

The filter-beds, having an area of 14 acres, which receive and 
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Arlington Standpipe. 

The standpipe was out of service from November 15 to December 
14, during which time it was cleaned, the exterior given two coats 
of white lead and oil, and the interior one coat of red lead and two 
coats of Gilsonite paint. The work was done by F. A. Tibbetts, of 
Maiden, at a cost of $475. 

Spot Pond. 

A foreman and 8 men have cared for the grounds and buildings 
around the pond, cleaned the shores, resurfaced the paths and pa- 
trolled the grounds for the purpose of protecting the property of the 
Board and preventing the pollution of the water. 

Fells and Bear Hill Reservoirs. 
These reservoirs have been in service throughout the year. 

Pipe Yards. 

At both the Chestnut Hill and Glenwood pipe yards the build- 
ings are in good condition. The railroad siding at the Glenwood 
pipe yard has been repaired at a cost of $113.75, and that at the 
Chestnut Hill yard at 'a cost of $220.68. Concrete bins, having a 
capacity of about 70 cubic yards, have been built at the Glenwood 
yard for the storage of sand and stone used in repairing streets. A 
watchman's clock with five stations has been installed at the Glen- 
wood yard. 

Pipe Lines. 

The length of pipes owned and operated by the Metropolitan Wa- 
ter and Sewerage Board was increased by 4.56 miles during the year, 
making a total on December 31, 1911, of 101.58 miles. The length 
of mains 4 inches in diameter and larger connected with the works 
but owned and operated by the several cities and towns supplied with 
water, is 1,569.92 miles. 

The most important work done during the past year in connection 
with the maintenance of the pipe lines has been the changes made nec- 
essary by the abolishment of the crossing at grade of Webster Avenue 
and the Fitchburg Railroad in Somerville. This work necessitated 
the raising of 983 feet of 48-inch pipe and the laying of 256 feet 
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of 48-inch pipe on a temporary timber foundation and on a bridge 
over the railroad. The method adopted for raising the pipes was as 
follows: — Spruce piles were driven on each side of the pipe at 
intervals of 6 feet, and alternate bents of the piles were capped with 
6-inch X 12-inch girder caps set at the elevation of the surface of 
the regraded street. The pipes were raised by the use of screws 2^^ 
inches in diameter and 6 feet long, suspended from the girder caps 
and connected with the pipes by means of wire ropes and chains. 
After the pipes were raised to the required height they were sup- 
ported on 12-inch x 12-inch caps placed at intervals of 6 feet for the 
whole length of the raised portion of the main. The pipes were 
raised about 17 feet at the crossing of the railroad, where the pipes 
are now supported on a bridge located alongside and east of the road- 
way bridge. The pipe bridge consists of two plate girders 78 feet 
long, 6 feet high, placed 11 feet apart, with a wooden floor and cover 
forming a box in which are laid the Metropolitan Water Works 48- 
inch main and the 20-inch main of the city of Somerville. In con- 
nection with this work it was necessary to relocate a 36-inch valve 
and a 20-inch connection with the Somerville pipe system, on which 
there was a Venturi meter. The work was begun in May, the 48-inch 
main was cut and emptied preparatory to being raised on June 13, 
and the main was again placed in service on July 8. 

The cost of the work has been paid by the Boston & Maine Rail- 
road in connection with other charges for the abolishment of the grade 
crossing, and the necessary excavation, together with the construction 
of the trestle and pipe bridge, was done by the .contractors for the 
Railroad Company. The Metropolitan Water Works furnished the 
pipe, superintended the work and supplied the skilled labor required 
for raising and relocating the pipes. The cost of pipes and special 
castings furnished by this department was $2,259.25 and of labor and 
other expenses $4,250.01. The total cost of the work connected with 
the raising and relocation of the pipe, including the portion of the 
work done by the Railroad Company, was $15,616.42. 

Between November, 1910, and March, 1911, a new and enlarged 
channel for Stony Brook was constructed at Morton Street, in West 
Roxbury. For the permanent support of the 36-inch water main 
which crosses over the channel at this point three masonry piers, 
spaced 17 feet on centres, were built up from the conduit and the 
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grasses from the shallow parts of the reservoir, especially from the 
Lawrence Basin, where the growth appears to increase from year to 
year, 

Waban Hill Reservoir. 

The exterior and interior woodwork of the gate-house has received 
t«vo coats of paint and the embankments were given a dressing of 
stable manure. 

Forbes Hill Reservoir and Standpipe. 

The standpipe was in service throughout the year except from 
September 18 to October 14, while the upper floor of the tower was 
being renewed. The granolithic surface of the upper floor, which 
had become badly cracked, was removed, together with the under- 
lying cinder concrete which was disintegrated. The granolithic was 
broken into pieces about 1 inch in diameter and then mixed with 
small stones and so used as a foundation on which was placed a 
layer of felt covered with a 2-inch layer of Portland cement con- 
crete mixed in the proportion of 1 part of cement, 2 of sand and 
4 of pebbles. Upon this foundation, which was prepared by the 
maintenance department, the Simpson Brothers Corporation placed 
a layer of Neuchatel rock asphalt 1 inch in thickness, reinforced 
with corrugated steel. A 6-inch fillet of asphalt was placed next 
the outer wall of the tower. The cost of the work was $718.83. 
The granolithic walk around the reservoir has been repaired by relay- 
ing four of the concrete blocks and by digging out and grouting the 
smaller cracks. Some repairs were made to the concrete lining 
of the reservoir. 

Mystic Reservoir. 

This reservoir has been in continuous use throughout the year. 

Mystic Lake and Pumping Station. 

Mystic Lake has not been used as a source of water supply since 
January 1, 1898, and the machinery at the pumping station has not 
been operated since that date. The house occupied by the Superin- 
tendent of Pipe Lines and Reservoirs, which is located near the 
pumping station building, together with the barn and stable on the 
same grounds, have received two coats of paint and minor repairs. 
A new floor has been laid on the bridge over the outlet at the Lake, 
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Arlington Standpipe. 

The standpipe was out of service from November 15 to December 
14, during which time it was cleaned, the exterior given two coats 
of white lead and oil, and the interior one coat of red lead and two 
coats of Gilsonite paint. The work was done by F, A. Tibbetts, of 
Maiden, at a cost of $475. 

Spot Pond. 

A foreman and 8 men have cared for the grounds and buildings 
around the pond, cleaned the shores, resurfaced the paths and pa- 
trolled the grounds for the purpose of protecting the property of the 
Board and preventing the pollution of the water. 

Fells and Bear Hill Reservoirs. 
These reservoirs have been in service throughout the year. 



Pipe Yaeds. 

At both the Chestnut Hill and Glenwood pipe yards the build- 
ings are in good condition. The railroad siding at the Glenwood 
pipe yard has been repaired at a cost of $113.75, and that at the 
Chestnut Hill yard at 'a cost of $220.68. Concrete bins, having a 
capacity of about 70 cubic yards, have been built at the Glenwood 
yard for the storage of sand and stone used in repairing streets. A 
watchman's clock with five stations has been installed at the Glen- 
wood yard. 

Pipe Lines. 

The length of pipes owned and operated by the Metropolitan Wa- 
ter and Sewerage Board was increased by 4.66 miles during the year, 
making a total on December 31, 1911, of 101.58 miles. The length 
of mains 4 inches in diameter and larger connected with the works 
but owned and operated by the several cities and towns supplied with 
water, is 1,569.92 miles. 

The most important work done during the past year in connection 
with the maintenance of the pipe lines has been the changes made nec- 
essary by the abolishment of the crossing at grade of Webster Avenue 
and the Fitchburg Railroad in Somerville. This work necessitated 
the raising of 983 feet of 48-inch pipe and the laying of 256 feet 
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of 48-inch pipe on a temporary timber foundation and on a bridge 
over the railroad. The method adopted for raising the pipes was as 
follows: — 'Spruce piles were driven on each side of the pipe at 
intervals of 6 feet, and alternate bents of the piles were capped with 
6-inch X 12-inch girder caps set at the elevation of the surface of 
the regraded street. The pipes were raised by the use of screws 2% 
inches in diameter and 6 feet long, suspended from the girder caps 
and connected with the pipes by means of wire ropes and chains. 
After the pipes were raised to the required height they were sup- 
ported on 12-inch x 12-inch caps placed at intervals of 6 feet for the 
whole length of the raised portion of the main. The pipes were 
raised about 17 feet at the crossing of the railroad, where the pipes 
are now supported on a bridge located alongside and east of the road- 
way bridge. The pipe bridge consists of two plate girders 78 feet 
long, 6 feet high, placed 11 feet apart, with a wooden floor and cover 
forming a box in which are laid the Metropolitan Water Works 48- 
inch main and the 20-inch main of the city of Somerville. In con- 
nection with this work it was necessary to relocate a 36-inch valve 
and a 20-inch connection with the Somerville pipe system, on which 
there was a Venturi meter. The work was begun in May, the 48-inch 
main was cut and emptied preparatory to being raised on June 13, 
and the main was again placed in service on July 8. 

The cost of. the work has been paid by the Boston & Maine Rail^ 
road in connection with other charges for the abolishment of the grade 
crossing, and the necessary excavation, together with the construction 
of the trestle and pipe bridge, was done by the .contractors for the 
Railroad Company. The Metropolitan Water Works furnished the 
pipe, superintended the work and supplied the skilled labor required 
for raising and relocating the pipes. The cost of pipes and special 
castings furnished by this department was $2,259.25 and of labor and 
other expenses $4,250.01. The total cost of the work connected with 
the raising and relocation of the pipe, including the portion of the 
work done by the Railroad Company, was $15,616.42. 

Between ISTovember, 1910, and March, 1911, a new and enlarged 
channel for Stony Brook was constructed at Morton Street, in West 
Roxbury. For the permanent support of the 36-inch water main 
which crosses over the channel at this point three masonry piers, 
spaced 17 feet on centres, were built up from the conduit and the 
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pipes are now supported on hard pine blocks placed on top of these 
piers. 

There have been 43 leaks on the Metropolitan water mains, none 
of which have been of a serious character or have caused damage to 
private property by flooding. Thirty-six of the leaks were due to 
defective joints and 14 of these occurred at wooden joints, which 
have been used in place of lead to prevent electrolytic action on the 
pipes. The total cost of repairing all leaks was $1,628.90, of which 
amount $708.57 was incurred in repairing two leaks at joints on 
pipes under the Mystic and Maiden rivers, where the services of a 
diver were required. 

A 48-inch pipe in the line which is used in conveying water from 
the Chestnut Hill Reservoir to the wells in the pumping stations 
was found to be cracked for its entire length, due to settlement of the 
pipe imtil at one point it rested on a boulder. The leakage from 
this break was very small as there was but little pressure on the 
pipe. The cost of substituting a new pipe was $191.76. 

The steelwork of the bridge which supports the 20-inch water 
main over the Boston & Albany Railroad at St. James Street, in 
iNTcwton, has been scraped, the bare spots given a coat of red lead, and 
all the steelwork given one coat of Smith's Durable Metal Com- 
pound. The woodwork of the bridge was given one coat of white 
lead and oil. The cost of this work was $134.35. 

The bridge which supports the 48-inch and 20-inch pipes over the 
Boston & Maine Railroad at College Avenue, in Medford, has been 
treated in the same manner. Sheet lead was also placed under the 
steel girders where they are exposed to the blast of gases from loco- 
motives. The cost of repairing this bridge was $384.84. 

The upper surface of the roof or cover of the bridge which sup- 
ports the 48-inch and 20-inch mains over the Mystic River in Med- 
ford, is used as a foot path by the public, and the wood surface, 
which was worn, has been replaced by a layer of Neuchatel asphalt 
about 1 inch in thickness. 

Metering op Water to Municipalities. 

There were 65 Venturi meters, in sizes varying from 6 inches to 
60 inches, connected with the Metropolitan water mains on Decem- 
ber 31, 1911, of which 52 were in use in measuring the water sup- 



No. 57.] 



AND SEWERAGE BOARD. 



127 



plied to the several municipalities in the Metropolitan District. 
There were also 4 Hersey disc meters, 1 Hersey torrent, 3 Hersey 
detector, 2 Crown and 3 Union rotary meters, which were used to 
measure the watfer supplied in districts where the flow was too small 
to be conveniently or properly measured with a Venturi meter. All 
of these meters have been read and inspected twice each week, and all 
necessary repairs made by a regular force of two men with an occa- 
sional assistant. The interior surfaces of the steel chambers in which 
the meters are placed have been scraped and painted. 

Peessuee Eegulatoes and Eeoording Gages. 

No change has been made during the year in the number or loca- 
tion of the pressure regulators used to control the pressure in the 
mains in the District. The 19 pressure recording gages connected 
with the distribution system have been in constant use and the aver- 
age elevations of the water, due to the pressure in the mains, is 
given in Appendix No. 2, Table No. 44. 



Eleotrolysis. 

A complete electrical survey of the Metropolitan water mains was 
made during January, February and March, to determine the dif- 
ference of potential between the pipes and electric railway tracks 
and the electric currents flowing over the pipes. At several places 
the conditions shown by the survey differed from the conditions de- 
termined from the previous complete survey, made during the sum- 
mer of 1908; and in general, while the differences of potential have 
increased somewhat, the current flows have decreased, which would 
seem to indicate a higher soil resistance during the winter of 1911 
than during the summer of 1908. The results also show that the 
installation of wooden insulating joints on our pipe lines constructed 
since 1908 has prevented an increase in the electric currents flowing 
on the pipe system, whi(ih would otherwise have resulted from the 
construction of the new mains. 

Features which seem to require special consideration are: The 
development of a large positive area on the low service pipe lines 
near Coolidge Comer in Brookline, due to the operation of a new 
sub-station on Webster Street since the middle of November; the 
development of a small positive area in the vicinity of Salem Street 
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and Fellsway West, in Medford, which has gradually been develop- 
ing since the power station was put in operation at this place in 
August, 1906; an increase in the positive area near Washington 
Square in Chelsea; a very large increase in the negative potential 
at Boylston Street near Chestnut Hill Avenue in Brookline; and 
a noticeable increase in negative potentials and electric currents 
on the supply pipe lines in Xewton. 

The electrical conditions on the remainder of the svstem are 
substantially the same as have existed for the past few years. 

Clintox Sewerage. 

Pumping Station. 

The Clinton sewage-disposal works were operated daily through- 
out the year. The average daily quantity of sewage pumped to the 
filter-beds was 829,000 gallons. The sewerage system of the town 
was extended quite materially during the year, but there was no 
increase in the quantity of sewage, due probably to the low rainfall. 

The following are statistics relating to the operation of the pump- 
ing station : — 

Daily average quantity of sewage pumped (gallons), . . . 829,000 

Daily average quantity of coal consumed (pounds), . , . 1,380 

Gallons pumped per pound of coal, 600 

Number of days pumping, 365 

Cost of pumping : — 

Labor, $1,715 34 

Fuel, 1,104 88 

Repairs and supplies, 194 63 

Total for station, $3,014 85 

Cost per million gallons pumped, $9 97 

Cost per million gallons raised 1 foot high, 0.201 

About % of an acre of land, comprising lawns and grass land about 
the pumping station was graded and seeded down in the spring. 

Filter-beds. 

The sewage was applied to the filter-beds in practically the same 
manner, as during the preceding 3^^ years. The beds were used in 
rotation throughout the year. Each of the 25 one-acre beds has 
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received about 59,600 gallons of sewage in SP minutes about once in 
two days. 

The sludge collected in the 8 settling basins, amounting to 724 
cubic yards, has been used on grass lands belonging to the Board 
at the filter-beds and on the rear slope of the westerly portion of the 

Iforth Dike, 

The results of the analysis of the sewage and effluent are given in 
the following table: — 

[Ftota per 100,000.] 



1906. 



1907. 



1901. 



1909. 



Aver- 

¥;eof 
our 
Years, 
1900-419. 



1910. 



1911. 



Albuminoid ammonia, sewage, 
Albuminoid ammonia, effluent. 
Per cent, removed, . 
Oxygen consumed, sewage. 
Oxygen consumed, effluent. 
Per cent, removed, . 
Free ammonia, sewage. 
Free ammonia, effluent, . 
Per cent, removed, . 
Nitrogen as nitrates, effluent. 
Iron, effluent, . 







.8558 


.8442 


.5735 


1 




.0955 


.0744 


.0554 






80 


91 


90 






9.84 


7.87 


3.43 






1.34 


1.07 


0.765 






86 


87 


78 






3.5650 


3.8342 


4.6193 






1.2728 


1.3176 


1.3722 






64 


66 


70 






.1445 


.1664 


.1468 






2.1042 


2.2454 


1.8100 



.7425 
.0819 
89 
7.04 
1.165 
83 

4.6283 
1.2917 
70 

.2319 
1.7633 



.754 


.7050 


.0768 


.0686 


89.7 


90.3 


7.045 


6.658 


1.085 


.8863 


83.5 


86.7 


4.1617 


3.8867 


1.3134 


.6493 


67.5 


83.3 


.1724 


.7338 


1.9807 


.6395 



1.0683 
.0639 
94 

9.3292 
.8713 
91 

5.7417 

.7369 

87 

.9740 

.5203 



The improvement in the effluent effected by the construction of 
additional underdrains and the placing of distributors on the beds 
to secure a uniform distribution of sewage, is very plainly shown 
by the figures in the above table. The increase in the nitrogen in the 
form of nitrates and the reduction in the amoimt of iron which has 
been accomplished during the past two years, and especially during 
the past year, as compared with the results during the years 1906 
to 1909, furnish conclusive evidence of the material improvement 
which has been effected. The cost of maintaining the filter-beds has 
been as follows: — 

Labor, $3,702 75 

Supplies and expenses, 94 77 

Total, $3,797 62 

Cost per million gallons treated, 12 63 
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The cost per million gallons treated was $1.89 greater than for the 
previous year, due largely to an increase in the rates paid to laborers. 

Engineebing. 

In addition to the routine work in connection with the supervision 
of the maintenance and operation of the works, the engineering 
force has completed a survey of Framingham Reservoir No. 2, show- 
ing property of the Commonwealth, and has partially completed a 
similar survey of Eramingham Reservoir No. 1. Levels have been 
taken by means of which the capacity of Lake Cochituate is to be 
accurately determined for the upper ten feet of its depth. An esti- 
mate has been prepared of the cost of works designed for filtering the 
water drawn from Lake Cochituate. 

Appended to this report are tables giving the amount of work 
done and other information relative to contracts, a series of tables 
relating to the maintenance of the Metropolitan Water Works, in- 
cluding the rainfall, yield of sources of supply, consumption of water 
in the different districts, the number of service pipes, meters and fire 
hydrants in the Metropolitan Water District, and a summary of 
statistics for the year 1911. 

Respectfully submitted, 

DEXTER BRACKETT, 

Chief Engineer. 
Boston, Jan. 1, 1912. 
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REPORT OF CHIEF ENGINEER OF SEWERAGE 

WORKS. 



To the Metropolitan Water and Sewerage Board, 

Qentljjmew: — The following is a report of the operations of 
the Engineering Department of the Metropolitan Sewerage Works 
for the year ending December 31, 1911. 

Obganization. 

The engineering organization during the year has been as 
follows : — 



Division Engineers: 

Fbederiok D. Smith, 

Frank I. Capen, . 

Henry T. Stiff, . 



. In charge of maintenance and construction, 

South Metropolitan System, 
. In charge of maintenance and construction, 

North Metropolitan System, 
. In charge of office and drafting room. 



In addition to the above, the average number of engineering and 
other assistants employed during the year was 10, which includes 1 
assistant engineer, 3 instrumentmen, 2 inspectors, 2 draftsmen and 
*2 stenographers. 



METROPOLITAN SEWERAGE DISTRICTS. 

Areas and PopmLATioNS. 

During the year no changes have been made in the extent of the 
sewerage districts as given in the last annual report. 

The populations of the district, as given in the following table, 
are based on the census of 1910. 
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Table shoudng Areas and Estimated Populations within the Metropolitan Sewerage 

District, as of December SI, 1911. 



CrPT OB Town. 


Area (Square 
MUes). 


Estimated 
Population. 




Arlington. 


5.20 


11,010. 




Belmont, 
















4.66 


6.060 




Boston (portions of). 
Cambridge. . 
















3.45 


104,450 


1 
















6.11 


107,320 


Chelsea, 
















2.24 


34,180 


1« 


Everett, 
















3.34 


36,510 


Lexington,! . 
















5.11 


4,160 


|| 


Maiden, 
















5.07 


46,310 


Medford, 
















8.35 


24,400 


Melrose, 
















3.73 


16,210 


1 


Revere, 
















5.86 


19,610 


Somerville, . 
















3.06 


80,220 


S 


Stoneham, . 
Wakefield, . 
Winchester, . 
Winthrop, . 
Wobiim. 
















5.50 
7.65 
5.05 
1.61 
12.71 


7,480 
11,810 

0,700 
10360 
15.600 


» ■ 


nn RA 


R4Rg7n 


j f Boston (portiona of), 


20.30 


180.600 


j2 


Brookline, . 
















6.81 


20.210 


$ . 


Dedham,! 


















0.40 


0,480 


II- 


Hyde Park. . 
MUton, . 


















4.57 


16.000 


















12.50 


8.220 


^'1 


Newton, 


















16.88 


41.330 


t 


Quincy, 


















12.56 


34,200 


Waltham. . 


















13.63 


28,840 


£ 


Watertown. . 


















4.04 


13.520 


UU "^ 


1AA OT 


370 580 










Totals, 
















• 


101.37 


016,450 



» Part of town. 



METROPOLITAN SEWERS. 

Sewebs Puechase© and Constbucted and theib Connections. 

During the year additions by purchase or otherwise have been 
made within the sewerage districts, so that there are now 103.336 
miles of Metropolitan sewers. Of this total, 9.642 miles of sewers, 
with the Quincy pumping station, have been purchased from cities 
and towns of the districts, the remaining 93.694 miles of Metropoli- 
tan sewers and other works having been constructed by the Metro- 
politan boards. 

The locations, lengths and sizes of these sewers are given in the 
following tables, together with other data referring to the public and 
special connections with the system : — 



Sfbcul CoMmcnoio. 



ShMfulory, . 
N.vyY»rd, . 



ClubH , . 

Fin Dapt. SUtion, 
Priv»w BuildiDc, . 

Hendaruift workfl, r 

Ustnpidiun Water Works 

blow-oB, .... 

ChelH* WbIm Work* btow- 



Uatropaliua Watw Wi 

blcnr-ofl. 
" ■ ApplUnoeCo,, 



WiuBattCo., . 

National Uetallio B«d Co.. 

LinDideCo 

UMiDpolitan Watv Worka 

bhiw-olf, . 
PriTata biiildinca, . 
Piivate buildiiica, . 
Faolory, . 
Railroad station, 
eiaucbtar boiue, . 
City Hospital, 
3tTsn Railway Uaihioe Shop, 



CatSouas 

Btnet raUvay power houaB. . 
SlabU, . 
Randwinc workii . 

PriTata buildinn. . 

Slabli, . 

Police lub-atation, 

Tannery, 

PrivfttA buildiiifta. . 

Oelatina laoloiy. . 



R^lroad BtaUon. . 
Qlue {aatoiy. . 
Private building!, , 
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South Metropolitan System. 





Size of Sewers. 


h in Miles. 


Public Connec- 
tions, Decem- 
ber 31, 1911. 


Special Connbctions. 


CITY OR TOWN. 


Character or Location of 


>er in 
ration. 






1 


Connection. 


Numl 
Opei 








j- 


Tufts Medical School. . 
Private house. 


1 

1 


Boston (Back Bay), 


6' 6" to 3' 9". . 


l.fiOOi 


13] 


Administration Building, 
Boston I^k Department, 
Simmons C!k>llece biuldings, . 


1 
1 










Art Museum 


2 


Boston (Brifthton). 


5'9"X6'0"tol2", . 


6.010* 


14 


Abattoir, .... 
Chocolate works, . 


3 
2 


Boston (Dorches- 
ter). 


3'X4'to2'6"X2'7", . 


2.870» 


12 


Machine shop, 

Paper mill, .... 

Private buildings, . 


1 

1 
2 


Boston (Rozbury), 


6'6"X7".4'0", . 


1.430 


~ 


— — 


- 










Pftrental school. 


1 


Boston (West Roz- 


9'3"X10'2"tol2", . 


7.600 


12 


Lutheran Evangelical Church, 


1 


bury}. 








Private buildings, . 


4 


Brookline, 


6'6"X7'0"to8", 


2.540« 


12 


— — 


- 


Dedham, 


4'X4'r'to3'9''X3'10", . 


2.350 


6 


— — 


- 


Hull, . 


60" pipe 


0.760 


•» 


— - 


- 


Hyde Park, . 


10'7"Xll'7"to4'X4'l", . 


4.527 


"{ 


Mattapan Paper Mills, . 
Private buildings, . 


1 
2 


MUton, . 


ll'X12'to8", . 


8.600 


18 


Private buildings, . 


2 


Newton, 


4'2"X4'9"tor3^ . 


2.911 


6 


Private bouses. 


2 


Quincy, . 
Waltham, 


ll'8"X12'6"to24"pipe. . 


6.580 


12 


— — 




3'6"X4' 


0.001 


1 


- - 


- 








' 


Factories, .... 


2 


Watertown, . 


4'2"X4'9"tol2", . 


0.750» 


5 


Stanley Motor Carriage Co., . 


1 








. 


Knights of Pythias Building, 


1 




43.419 


128 


32 



^ Includes .355 of a mile of sewer purchased from the city of Boston. 

* Includes .446 of a mile of pipe and concrete sewers built for the use of the city of Boston; also, .026 
of a mile of sewer purchased from the town of Watertown. 

* Includes 1.24 miles of sewer purchased from the city of Boston. 

* Includes .158 of a mile of pipe sewer built for the use of the town of Brookline. 

* Includes .025 of a mile of sewer purchased from the town of Watertown. 

Cost of Constbuction. 

[To December 31, 1911.] 

The cost of the 103.336 miles of Metropolitan sewers enumerated 
above, including six pumping stations, screen-house^ electric lifting 
station, siphons and appertaining structures, may be summarized 
as follows: — 

North Metropolitan System, $6,686,891 50 

South Metropolitan System, 8,813,232 53 



$15,500,124 03 



Information relating to areas, populations, local sewer connections 
and other data for the whole Metropolitan Sewerage District appear 
in the following table : — 
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North Metropolitan District, 



Area 

(Square 

Miles). 



90.50 



Estimated 

Total 
Population. 



Miles of 

Local Sewer 

connected. 



Estimated 

Population 

contributing 

Sewage. 



Ratio of 

Contributing 

Population 

to Total 
Population 
(Per Cent.). 



545.870 



683.05 



480.600 



88.0 



CONin&CTIONS MADB 

WITH Metro- 
politan Sewers. 



Public. 



Special. 



266 



464 



• 




SovJth Metropolitan District, 






100.87 


370.580 


557.52 


< 

241.865 


65.3 


128 


32 


ErUire Metropolitan District, 


191.37 


916,460 


1.240.57 


722,465 


78.8 


894 


496 



Of the estimated gross population of 916,450 on December 31, 
1911, 722,465, representing 78.8 per cent, were on that date con- 
tributing sewage to the Metropolitan sewers, through a total length 
of 1,240.57 miles of local sewers owned by the individual mimicipali- 
ties. These sewers are connected with the Metropolitan System by 
394 public and 496 special connections. It appears, also, that there 
has been during the year an increase of 29.25 miles of local sewers 
comiected with the Metropolitan System, and that 14 public and 25 
special connections have been added. 



Pumping Stations and Pump age. 

The following table shows the average daily volume of sewage 
lifted at each of the six Metropolitan pumping stations during the 
. year, as compared with the corresponding volumes for the previous 
year. 

Tables for estimating flows in main sewers below the East Boston 
and Charlestown pumping stations were prepared about the. year 
1900, when the sewers were comparatively new and the surfaces 
smooth, and have been used in engine house computations since that 
date. These sewers have now become more or less covered with slime 
and the flow somewhat retarded. 

Eecently a Venturi meter has been installed at Deer Island for 
nieasuring the sewage flow. In connection with tests of the new 
engines at the Deer Island and East Boston pumping stations, obser- 
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vations have been made on present sewage flows in these sewers by 
the Venturi meter and otherwise. As a result of these later obser- 
vations, deductions from the earlier ratings of the sewers have been 
made, 7 per cent, for the East Boston station and 6 per cent, for the 
Charlestown station. 

The tables of pumping in this report have been prepared from 
the last ratings of sewage flows in the main sewers, as above outlined. 



PUMPING STATION. 



ArsBAOC Daily Pumpagk, 



Jan. 1, 1010, to 
Deo. 31, 1910. 



Jan. 1, 1911. to 
Dec. 31, 1911. 



Deer Island, 

East Boston 

Charlestown, 

Alewife Brook, 

Quincy, 

Ward Street (actual gallons pumped). 



'Gallons. 
59,000,000 

57.000,000 

34,300.000 

3.585.000 

4,132.000 

22.900,000 



Gallons. 
52.800.000 

50,800.000 

32,600,000 

3.012,000 

4,069.000 

22.600.000 



Decrease during the 
Year. 



Gallons. 
6,200,000 

6.200,000 

1,700,000 

573,000 
63,000 

300,000 



Per Cent. 
10.5 

10.9 

5.0 
16.0 

1.5 

1.3 



CONSTEUCTIOK 

NOBTH METROPOLITAN SYSTEM. 

East Boston Station. 

The construction provided for in Chapters 656 and 582 of the 
Legislative Acts of 1908 for repairs and extensions to the East 
Boston pumping station, including new engine, boiler and coal 
houses and wharf, with an additional engine, boilers, piping and 
connections, has been practically completed during the year. 

The contracts for the building and wharf were completed at the 
time of the last report and were described in that report The rein- 
forced concrete floor of the wharf has been placed during the year 
by day labor under the direction of the engineer. Concrete rein- 
forcement around some of the piles has also been constructed by day 
labor. The remaining piles will be reinforced from time to time 
by the maintenance labor during coming years. The wharf deck 
was completed in condition for use in the middle of September. 

The work of erecting the 100,000,000-gallon centrifugal pump 
and engine was commenced about January 1, 1911, and the pump 
was in condition to operate in April. It was put into the regular 
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service of the station September 25, 1911. The official test on this 
engine was made December 1, 1911. 

The six vertical boilers erected under contract with the Robb- 
Mumford Boiler Company were first put into service July 15. 

The valves for piping were furnished by the Walworth Manufac- 
turing Company and the Crane Company. 

On March 16, a contract was made with the Lumsden & Van 
Stone Company for furnishing and erecting all main piping in the 
new boiler room and new and old engine rooms and basement of 
new engine room. This work was completed on August 19. 

The piping and boilers were covered by the Philip Carey Com- 
pany. This work was completed September 30. A tile floor in the 
new engine room has been placed during the year by maintenance 
labor, together with granolithic sidewalk in front of the station. 
The six old boilers and old economizer have been removed. The 
old boiler room has been rearranged by new partitions for office, 
toilet and work rooms. There remain to be completed some renewals 
and rearrangement of screens and screen-house, and this matter is still 
under consideration by the Board. 

Stable and Lookeb Building. 

The reinforced concrete locker building, described in the last 
report, was completed about June 1. The fitting of the building, 
including plumbing, wiring, piping for heating, stalls, etc., was done 
by the maintenance labor. The building was completed ready for 
occupancy about September 1. The cost of the building was $14,- 
166.75, and the sum of $4,524.40 was paid on account of the land, 
making a total of $18,691.15 expended for this purpose. 



Test op East Boston Engine. 

The tests of the 100,000,000-gallon engine and centrifugal pump 
at East Boston, specified in the contract vdth the AUis-Chalmers 
Company, were carried out December 1, 1911. The tests were made 
under the direction of Frank I. Capen, Division Engineer, and Wil- 
liam M. Erancis, Mechanical Engineer, for the Metropolitan Sewer- 
age Works, and J. E. Belknap, Mechanical Engineer for the AUis- 
Chalmers Company. 

The engine, pump and connecting piping were furnished by the 



138 



METROPOLITAN WATER 



[Pub. Doc. 



AUis-Chalmers Company, of Milwaukee, Wis., under a contract 
dated June 5, 1909. 

The pump and engine were erected between December, 1910, and 
April, 1911, and were first operated in June, 1911. By agreement 
between the Board and the AUis-Chalmers Company, they have been 
operated in the regular service of the station since September 25, 
1911, and prior to official test and acceptance by the Board. 

The following table contains principal dimensions of engine and 
pump : — 



Principal Dimensions of Engine and Pump. 

Diameter H. P. cylinder (inches), 
Diameter I. P. cylinder (inches). 
Diameter L. P. cylinder (inches), 
Stroke of pistons (inches). 
Diameter of saction (inches), . 
Diameter of discharge (inches). 
Revolutions per minute, 



18 
32 
46 
30 
60 
60 
89.3 to 106.1 



Contract Requirements, 
The contract for the engine contained requirements as follows : — 
The capacity must equal 100,000,000 United States gallons of 
sewage per twenty-four hours when lifting vertically 19 feet, the 
quantity of sewage to be determined by measurements in the dis- 
charge sewer at points below the station selected by the Engineer* 
The actual head against which the pump is acting is to be measured 
every fifteen minutes by a mercury or other approved gauge, at a 
point near the pump end of the discharge channel. The elevations in 
the suction channel are to be taken every fifteen minutes by a 
gauge in the manhole near the easterly end of the station. The duty 
of the engine and pump guaranteed by the contractor is 96,500,000 
foot pounds for each 1,000 pounds of commercially dry steam deliv- 
ered by the Board at the throttle valve of the engine. In this test 
steam containing less than one and one-half per cent, of entrained 
water, as determined by calorimeter measurements, is to be consid- 
ered as commercially dry steam. The duration of the test is to be 
twelve hours. The sewage is to be screened and to consist of about 
two-thirds ordinary domestic sewage and about one-third of sea water 
introduced into the sewer at convenient points. The engine and pump 
are to be operated continuously during the twelve hours of the trial 
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under the conditions before outlined and steam supplied shall not have 
more than 126 pounds pressure per square inch at the throttle valve. 
The oflScial trial of the engine and pump is to be conducted jointly by 
the Engineer and a representative of the contractor, and if the duty 
determined by this trial shall be less than that guaranteed by the 
contractor, the sum of five hundred dollars ($500) for each one 
million foot pounds below the guaranteed duty and pro rata for 
fractional parts, shall be deducted from the price bid by the con- 
tractor. If the duty shown by the ofiicial trial shall be ten per cent. 
less than that guaranteed in the contract, the Board may reject the 
engine and pump. 

Trial. 

The capacity of the engine to lift 19 feet when pumping at a 
rate of 100,000,000 gallons per 24 hours was established during the 
oflScial duty test of December 1, and during wet and stormy weather 
of the period of probation when the engine was rim in the regular 
service of the house prior to formal test and acceptance, as noted 
above. 

To obtain sufficient water for the duty test of December 1, tide 
v^ater was introduced into the sewer through tide gates at Maiden 
River and at Chelsea Creek. The fluctuating head of the tide gave a 
varying supply of water to the pump, at times above 100,000,000 
gallons per day and at times below 100,000,000 gallons per day. The 
normal lift of sewage at the station approximates 16 feet. The losses 
of head through the connecting channels credited to the pump by 
terms of the contract, were found by trial to approximate 2 feet for a 
discharge of 100,000,000 gallons per 24 hours. The lift contemplated 
in the contract during duty test was therefore 18 feet. Steam was fur- 
nished for the test by two boilers excluded from other service of the 
station and conveyed to the engine through one of the 8-inch steam 
lines excluded from other service. The feed water was weighed in 
barrels and pumped through an economizer to the boilers by an aux- 
iliary pump on the engine. Quarter-hour records of pressure gauges 
and other apparatus used in connection with the test were made. 
The head pumped against was determined by a water column near 
the pump end of the discharge channel. Elevations of sewage in the 
suction chamber were measured by means of a hook gauge at a man- 
hole near the pumping station. The quantity of sewage pumped was 
determined by meter measurements of the sewage flow in the main 
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sewer about 1,000 feet below the East Boston pumping station. 
Calorimeter measurements to detennine the moisture of steam were 
made at intervals of fifteen minutes. 

The observers were employes of the Metropolitan Water and Sew- 
erage Board. 

Trial Data and Besults. 

Date of trial, December 1, 1911. 

Duration of trial, ........... 12 hours. 

Average Pressure. 

Steam at throttle (pounds), 126.03 

First receiver (pounds), 23.60 

Second receiver (pounds), • 7.02 

Vacuum (inches of mercury), 26.68 

Head pumped against. 

Average elevation of sewage in discharge sewer, .... 109.02 
Average elevation of sewage in discharge channel, including 

losses in discharge tube and appurtenances, .... 111.08 

Average elevation of sewage in suction, 91.71 

Average lift credited to pump in contract, 19.37 

Minimum lift pumped against, 18.33 

Maximum lift pumped against, 20.27 

Revolutions. 

Total revolutions during test, 72,585.00 

Average revolutions per minute, 100.81 

Useful Work performed by Engine. 
Total water pumped (United States gallons per twenty-four 

hours), 93,900,000 

Water fed to Boilers. 

Total water weighed (pounds), 72,232.50 

Deduct leakage from boilers, pipes, valves and wastes from cal- 
orimeter, 2,533.38 

Total steam chargeable to engine, 69,699.00 

Average entrainment of moisture in steam entering engine in 

excess of V^ per cent, (average entrainment 1% per cent.), . 0.00 

Total dry steam used by engine (pounds), 69,699.00 
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Duty. 

Duty in foot pounds per 1,000 pounds commercially dry steam 

corrected for losses, 109,000,000 

Duty in foot pounds per 1,000 pounds water fed to boilers, . 105,200,000 

Horse Power and Efficiency. 

Average indicated horse power, 472.20 

Average water horse power, 319.81 

Efficiency per cent., 67.73 

Water per indicated horse power per hour (pounds), . . . 12.30 

The work of the engine during the test slightly exceeded the work 
specified in the contract. The duty developed by the engine during 
its test of 109,000,000 foot pounds of work for each 1,000 pounds of 
commercially dry steam used exceeds the duty of 96,500,000 foot 
pounds guaranteed by the engine builders in their contract by 13 
per cent. 

Sections 65 and 66. — Malden and Everett Extension. 

Chapter 547 of the Acts of 1910 authorized the Board to purchase 
of the City of Maiden an existing city sewer in Eastern Avenue 
extending from the Metropolitan sewer in Bryant Street to Broad- 
way, and to construct a new sewer in Broadway from Eastern Ave- 
nue to the Everett city line. The Board and the City of Maiden 
did not come to an agreement during the year 1910 about the pur- 
chase of the city sewer. The Legislature of 1911 repealed chapter 
547 of 1910 and by chapter 512 of the Acts of 1911 again author- 
ized the Board to purchase the existing city sewer and construct a 
new sewer in Broadway, as above outlined. 

The city sewer in Eastern Avenue was purchased on June 16^ 
1911, having the following lengths and sizes of sewer: — 

30-inch brick sewer, 3,066 linear feet. 

24-ineh brick sewer, 1,433 linear feet. 

Total length, 4,499 linear feet. 

This length of city sewer purchased is known as Section 65 and 
the new 18-inch and 12-inch pipe sewer constructed by the Board 
in Broadway to the. Everett city line as Section 66 of the North 
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Metropolitan Sewerage System. The new sewer provides specially 
for the sanitary drainage of about 80 acres in the northeasterly por- 
tion of Maiden in the vicinity of Broadway, and about 80 acres in 
the northwesterly section of Everett. 

The construction of the new sewer in Broadway was carried out 
by Antonio 6. Tomasello and is described in detail below : — 

Contract 81, Section 66. — Matden and Everett Extension. 

Division Engineer in Charge, — Frank I. Capkn. 
Contractor. — Antonio G. Tomaseux); Boston, Mass. 

This contract involved the construction of 2,520 lin. ft of 18-inch 
pipe sewer and 112 lin. ft. of 12-inch pipe sewer extending from 
the city sewer purchased of Maiden and beginning at the junction 
of Eastern Avenue and Broadway, extending southerly through 
Broadway to the Everett city line at a point about 100 feet south- 
erly from Grover Street, a total distance of 2,632 lin. ft. 

For 200 feet near Eastern Avenue the excavation was in Wet sand 
and gravel to clay near the sewer location. Por 650 feet to near 
Sheafe Street the excavation was largely through rock, with sand 
and gravel above the rock. For 1,350 feet, the excavation was 
through very fine and very wet sand. For about 300 feet near the 
end of the section, the excavation was in dry sand, gravel and clay. 
For a length of about 600 feet near Sheafe 'Street, largely through 
the rock section, the excavation was carried out by bucket excavating 
machinery. For the remainder of the section, excavation was car- 
ried out without the aid of machinery. 

The construction was commenced June 19, 1911, and completed 
December 6, 1911. About 438 cu. yds. of rock were excavated. 
The sewer was built of Akron pipe reinforced with about 6 inches 
of concrete. The average depth of the excavation was 15 feet, vary- 
ing from a minimum of 10 feet to a maximum of 23 feet. When 
the sewer was at a greater depth than 9 feet below the surface, 6- 
inch pipe chimneys, reinforced with concrete, were built. 
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MAINTENANCE. 
Scope of Woek and Fohob employed. 

The maintenaiiee of the Metropolitan Sewerage System indud' 
the operation of 7 stations and 103.336 miles of Metropolitan sewei 
receiving the discharge from 1,240.57 miles of town and city aewe 
at 396 points, together with the care and study of inverted siphoi 
under streams and in the harbor. 

The permanent maintenance force of 165 men includes 108 eng 
ueers and other employes at the pumping stations, and 57 men et 
ployed on actual sewer maintenance and care of pumping statit 
grounds. In the following two tahles the use of the complete 
systems and other data are shown: — 
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CAPACITY AND EESULTS. 



The following tables summarize the pumping records for the year 
for the Metropolitan sewerage stations : — 



NoETH Meteopolitan System. 

Deer Island Pumping Station. 

At this station are four submerged centrifugal pumps with im- 
pellers or wheels 8.25 feet in diameter, driven by triple-expansion 
engines of the Reynolds-Corliss type. 

Contract capacity of 1 pump: 100,000,000 gallons, with 19-foot lift. 

Contract capacity of 3 pumps: 45,000,000 gallons each, with 19-foot lift. 

Average duty for the year: 52,600,000 foot-pounds. 

Average quantity raised each day: 52,800,000 gallons. 

Force employed: 4 engineers, 1 relief engineer, 4 firemen, 3 oilers, 3 screenmen, 1 

relief screenman and 1 laborer. 
Coal used : Gorges Creek, Pocahontas and New Biver, costing from $3.92 to $4,109 

per gross ton. 

Table of Approximate QuarUitieSf Lifts and Duties at the Deer Island Pumping 

Station of the North Metropolitan System, 



Months. 


Total 
Pumpage 
(Gallons). 


Average 
per Day 

(Gallons). 


Minimum 

Day. 
(Gallons). 


Maximum 

Day 
(Gallons). 


Average 

T.ift 
(Feet). 


Average 

Duty (ft.-lba. 

per 100 lbs. 

Coal). 


1911. 
January, . 


• • • 


1,636,500,000 


49,600.000 


37.500.000 


81,200,000 


10.80 


46,000.000 


February, 




• 


1,457.000,000 


52,100,000 


40.500.000 


85,100,000 


10.88 


43.200,000 


March, T , 




• 


1.708,800,000 


55.200,000 


41,800,000 


80.400.000 


10.28 


60,800.000 


April, 




• 


1.760,500.000 


58.700,000 


46.700.000 


97.400,000 


11.14 


66.100.000 


May, 




• 


1,409,000,000 


45.500,000 


38,800.000 


51,500.000 


10.53 


60.200.000 


June, 




p • 


1,665,300,000 


55.600.000 


48,700.000 


87.200,000 


11.26 


68.700.000 


July, 




• 


1,648.100,000 


53,200.000 


40.500.000 


83.000,000 


10.67 


69.600.000 


August, . 




• 


1,614,200.000 


52,100,000 


42,200,000 


93,700,000 


11.43 


62,900,000 


September, 




» • 


1,472,100,000 


49.100.000 


38,900,000 


68.400.000 


11.07 


48,300.000 


October,*^. 




> • 


1,531,200,000 


49.400,000 


39,200.000 


71.000.000 


10.62 


46.600.000 


November, 




• • 


1,633,000.000 


54,400.000 


36.800,000 


83.300,000 


11.19 


62,800.000 


December, 




■ • 

> • 


1.821,400.000 


58,800,000 


42,500,000 


103,000.000 


11.50 


68.200,000 


Total, 


19.257.100.000 


- 


- 


- 


- 


- 


Average, 




» • 




52.800.000 


41.200,000 


82.100.000 


10.95 


52.600.000 
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East Boston PumpiTig Station. 
At this station are four submerged centrifugal pumps, with im 
pelleTB or wheels 8.25 feet in diameter, driven by triple-expansioi 
engines of the Bejnolds-Corliss type. 

Contraet capadtj of 1 pomp! 100,000,000 galloiw with 19-foot lift. 

ContTnet espacitf of 3 ponipB: 4S,000,000 gatlons eacb, with 19-foot lift. 

Average duty (or the year: 62,100,000 foot-poundB. 

Average quantitj' raised eaeli day: 50,600,000 gallons. 

Force employed: 4 engineers, 2 relief engineers, 4 firemen, 1 ralief fireman, 3 oilers 

3 sereenmen, 1 relief sereetunan, 3 helpers, and 1 laborer. 
Coal used: New Biver, coating from (3.735 to (4.10 per gross too. 



Table of Apprcaimate Quantities, LtfU and Duties at the East Boston Pumpijn 
Station of the North Metropolitan System, 



Moin^. 


(Oftlloiu). 


(^lon.). 


""ST 

(ObUodi). 


IfHO^aih 


3" 


"sS- 


1»U. 














F.bru»ry, . . . 


l.«IS.OOO,000 


M.100.000 


S«,IMO,DOO 
44,800JX» 

37fiOI)m 
«.tK10.000 
S«.7OO,0OO 
40,400,000 
87,000.000 


4».TOO,000 
Bt.XI)fiOO 

ti.90o,aoo 

M,t00.000 


It 

16 

It 

11 
u 


47 

40 
80 

u 

es 


M,600W0 






U.«00,(IOO 
(1.M0.0M 
10.100,000 
17,100,000 




M^r, . . . . 

Jbm. . . . . 

ABtUrt, . . . . 
6.«rt«.bB. . . . 


i.35i.«o,oro 
i,flo»,ioo.a» 

1,S».400.000 

i.ua,50o/>oo 

1.4ia,!O0,<»O 


w.m.m 

M.l(00.000 
B,400.000 

u,wo,oao 

87,200,000 


NoYBabw, . . . 


i.ET7,ioa,ooa 


IU,*00,000 

u,no.oao 


!fcOOO,000 

40,«».000 


81J>00,000 
101.100,000 


•3,800.000 










Total. . . . 

AVHH«B, . 


I8JT8,!00,000 


50,800.000 


3»,300.000 


80,300.000 


- 


83.100.000 
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Charlestown Pumping Station. 

At this station are three submerged centrifugal pumps, two of 
them having impellers or wheels 7.5 feet in diameter, the other 8.25 
feet in diameter. They are driven by triple-expansion engines of 
the Reynolds-Corliss type. 

Contract capacity of pumps: two, 22,000,000 gallons each, with 11-foot lift; one, 

60,000,000 gallons, with 8-foot lift. 
Average duty for the year: 55,600,000 foot-pounds. 
Average quantity raised each day: 32,600,000 gallons. 
Force employed: 4 engineers, 1 relief engineer, 4 firemen, 3 oilers, 3 screenmen 

and 1 relief screenman. 
Coal used : New Biver, costing from $3,685 to $3.90 per gross ton. 



Table of Approximate Qvantities, Lifts and Duties at the Charlestown Pumping 

Station of the North Metropolitan System. 



Months. 


Total 
Pumpage 
(Gallons). 


Average 
per Day 
(GaUbns). 


Minimum 
Day 

(GaUons). 


Maximum 

Day 
(Gallons). 


Average 

lift 
(Feet). 


Average 

Duty (ft.-lb8. 

per 100 lbs. 

Coal). 


1911. 
January, . 


• 


Mo.goo.ooo 


31.000.000 


22.700.000 


45,500,000 


8.29 


49,800,000 


February, 






948.800.000 


33.900,000 


25,300.000 


52,400,000 


8.36 


53,200,000 


March, 






1,030.300.000 


33,200.000 


26.100,000 


47,800,000 


8.39 


52,300,000 


April, 






1,008,000,000 


33.«00.000 


25.700.000 


56,700,000 


8.40 


56.500,000 


May. 






914.700.000 


29.500.000 


24,200,000 


32,100,000 


8.15 


55,700,000 


June, 






996.900.000 


33.200.000 


26,200.000 


49,000,000 


.8.28 


58,200,000 


July, 






1,018.700.000 


32,900.000 


24,500.000 


63,100,000 


8.21 


54,600,000 


August, . 






1,070,300.000 


34.500.000 


26.400.000 


55,600,000 


8.34 


60,400,000 


September, 






984.900.000 


32,800.000 


25.300,000 


89,900.000 


8.36 


59.100.000 


October, . 






918,300.000 


29,600.000 


28,300,000 


42,800,000 


8.06 


52,500,000 


November, 






1,043.400.000 


34.800.000 


24,300,000 


52,300,000 


8.32 


60,200.000 


December, 






1.014.100.000 


32.700.000 


21,800.000 


65,400.000 


8.38 


54,500.000 


Total, 


11.909.300.000 


- 


- 


- 


- 


- 


Average, 






- 


32.600.000 


24.700,000 


50.200.000 


8.30 


55,600.000 
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Alewife Brook Pumping Station. 
The plant at this station consists of the original installation c 
BinaU commercial pumps and engines, i.e., two 9-inch Andrews vert 
cal centrifugal pumps, with direct-connected compound marine ei 
gines, together with the recent additions. The latter consists of 
specially designed engine of the vertical cross-compound type, havin 
between the cylinders a centrifugal pump rotating on a horizonti 



Contract capacity of the two orig;iiiBl pumpB: 4,300,000 gallona each, with 13-tot 

lift. 
Coatract capaeitj of new pump: 13,000,000 gallons, with 13'foot lift. 
ArcTBge duty f oi the year : 16,900,000 f oot-poundH. 
Average quantity raiBed each day: 3,012,000 gallons. 
Force employed : 3 engiaeere, 1 relief engineer, 3 Hcreenmen, and 1 relief screei 

Cosl used : New BiTer and Poeahontaa, costing from $4.36S to $4.55 per gross toi 



foWe ofAp^oximate QiumtUiee, Lifts and Duties at the Alewife Brook Pumpii 
Station of the North Metropolitan System. 



UOHm. 




(SSiomI 


Minimum 
Dsy 


Uuimum 
Day 

[GbUqd.). 


CF«t). 


Averse 

Cosl). 


Oil. 

fenwy. .... 

Fsbnary, . . 


W,4i7.IX» 

<n,siu,oao 


s,o«e,ooo 

3,4TT,0O0 


2.414,000 
2,508,000 


6.170/100 
J.404,000 

«,OT«/)00 
UT4.000 


12 
12 
12 

12 
12 


42 

64 

OS 

ss 

M 
83 


10,900 ,ODC 
10,400,000 
16,800,000 
10,«»,00C 
18.000,00c 








3,3*0.000 








JOM 










88 0S7 000 


IIMOOO 


1783 000 


4738 000 




AlSiut, .... 
Sq«™l«r. . . . 
October, .... 
NovsmW, . . . 


71,M7.IH10 
73,2n,000 
84,01)8.000 
M.O0.000 


2,311,000 
Z.443.0O0 
2,710,000 
3,061.000 


1,700,000 
2,039.000 
2,330,000 
2,203.000 
3,380,000 


1,083.000 
3,078.000 
3,811,000 
4.922.000 
7,680,000 


1S,700.00C 
1B,200.00( 
1«,OOOX10C 

i«,3oa.ooc 
ia,«o,ooc 










fota], . . . 


1.0»T.8«.000 


a.oia,ooo 


2,402,000 


...,.;« 


,.:„ 


H,M0.00t 
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South Metbopolitan System. 

yfard Street Punting Station, 

At this station are two vertical, triple-expansion pumping engines, 
of the Allis-Chalmers type, operating reciprocating pumps, the 
plungers of which are 48 inches in diameter with a 60-inch stroke. 

Contract capacity of pomps: two, 50,000,000 gallons each, with 45-foot lift. 

Average duty for the year: 79,400,000 foot-pounds. 

Average quantity raised each day: 22,600,000 gallons. 

Force employed: 4 engineers, 1 relief engineer, 4 firemen, 4 oilers, 4 assistant 

engineers, 1 machinist and 1 laborer. 
Coal used: New Biver, costing from $3,527 to $4.26 per gross ton. 



Table of Approximate QuantitieSf Lifts and Dviies at the Ward StreetlPumping 
^ Station of the South Metropolitan System. 



Months. 


Total 
Pumpage 
(GaUons). 


Average 
per Day 
(Gallons). 


Minimum 

Day 
(Gallons). 


Maarimum 

Day 
(Gallons). 


Average 

Lift 
(Feet). 


lAvenige 

Duty (ft.-lb8. 

per 100 lbs. 

Coal). 


1911. 

January, . 

February, 

Biarch, 

April, 

May, 

June, 

July, 

AugiMt, . 

September, 

October, . 

November, 

December, 






634,200,000 
686,000.000 
607.400,000 
760,000.000 
617,200,000 
651.000.000 
607,300.000 
695,300.000 
631,600,000 
734.200,000 
748.200.000 
856.100,000 


20,600,000 
24,500,000 
22,500,000 
25,600.000 
19.000,000 
21,700.000 
19,600.000 
19,200.000 
21,100.000 
28,700.000 
24,900,000 
27.600,000 


16,600.000 
18.500.000 
17,600,000 
20.500.000 
17.000.000 
16.000.000 
15,400.000 
15,900.000 
17.100.000 
19.900,000 
19.200.000 
21,400.000 


28,000,000 
38,900,000 
32,400.000 
38.100.000 
22,600,000 
35,900,000 
42,200.000 
33,300.000 
27,300.000 
28,900,000 
34.800,000 
47.400,000 


39.74 
40.70 
40.90 
41.38 
40.61 
30.80 
30.48 
39.89 
40.01 
40.09 
40.52 
40.58 


74,600,000 
80.800.000 
79,600,000 
86,100,000 
78,300,000 
82.200.000 
77.700,000 
75.900.000 
76,300.000 
71.200.000 
79.700.000 
84,000.000 


Total, 
Average, , 


8.228.300,000 

• 


22,600,000 


17,000,000 


34,100,000 


40.31 


79.400.000 



Records from plunger displacement. 
Average slip for the year about 14.7 per cent. 
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Quincy Pumping Station. 
At this station are two compound condensing Deane pumping 
engines and one Lawrence centrifugal pump driven by a Sturtevant 
compound condensing engine. 

Contract eapacilj of pumps: 3,000,000 Deane; 5,000,000 Deane; 10,000,000 Law- 
rence centrifugal. 
Average dut? for the year: 32,942,000 foot-pouudi. 
Average qnantity raieed each daj: 4,06S,ODO gallons. 

Force employed; 3 engineera, 1 relief engineer, 3 BCreenmen and 1 relief screenman. 
Coal used: Cninberland, costing from $4.40 to t4.54 per gross ton. 
Uaterials iatercepted at screen during year, 163 cnbic yards. 





of the South Metropolitan System. 






Total 


Av™e 
(^oJ). 


Day 


dmmn 
Day 


A^nce 
(Feet). 




lbs. 
b.. 


,„..„,"'■ 




128,3»,IX» 


4,110.000 


3.980,000 E 


600,000 


21.19 


30.DOO 


OOO 


Fdiniary, 






1I8,7» 


OOO 


4.241 


000 


a,S35 


000 fi 


JJOO 


000 


21.19 


3D 


100 


OOO 


H.r«h, . 






m,KS 


000 


4,!3fl 


000 


3,770 


000 4 


790 


000 


21.11 


30 


100 


000 


April. . 






147.8SS 


000 


4 


932 


000 


4,250 


000 s 


870 


000 


21.77 


35 


TOO 


000 


M«y. . 






1I».6U 


OOO 




860 


000 


3,330 


000 4 


010 


000 


21.21 


34 


too 


OOO 


June. . 






10S.512 


000 




517 


000 


3,100 


000 4 


145 


000 


21.18 


32 


100 


OOO 


July, 






101.904 


000 




287 


000 


2,82S 


000 1 


140 


000 


21.12 


31 


000 


OOO 


Aupat, . 






IW.120 


OOO 




423 


000 


3,000 


000 4 


S60 


000 


21.09 


33 


OOO 


000 


Bmwmber. 






120, 1«0 


000 




009 


000 


3,B60 


000 B 


430 


000 


21.01 


33 


600 


000 


Ootober, . 






ltft.130 


000 




748 


000 


3,S4S 


000 4 


2O0 


000 


20.96 


33 


900 


000 


November, 






130.10S 


000 




SJT 


000 


3,310 


000 6 


HO 


000 


21.19 


3E 


300 


OOO 


r>«mb«c, 






IBMM 


000 




101 


000 


4,440,000 S 


020 


000 


21,89 


35 


000 


OOO 


Total, 


l,4M,iai 


000 




- 








Average, 








4.048,000 




«6.000 


21,24 


a3.o42.ooa 



152 



METROPOLITAN WATER 



[Pub. Doc. 



Nut Island Screen-house. 

The plant at this house includes two sets of screens in duplicate, 
actuated by small reversing engines of the Fitchburg type. Two 
vertical Deane boilers, 80 horse-power each, operate the engines, pro- 
vide heat and light for the house and burn materials intercepted at 
the screens, and furnish power for the Quincy sewage lifting station. 

Average quantity of sewage passing screens daily, 42,000,000 gallons. 
Total materials intercepted at screens during the past year, 1,101.96 cubic yards. 
Materials intercepted per million gaUons of sewage discharged, 1.94 cubic feet. 
Force employed: 3 engineers, 1 relief engineer, 3 screenmen and 1 relief screen- 
man. 
Goal used: New Biver and Cumberland, costing from $4.05 to $5.50 per gross ton. 

Cost of Pumping. 
In the following tables the total cost of pumping and the rate per 
million foot-gallons at each of six pumping stations are shown in 
detail: Chapter 494, Acts of 1911, "the Eight-hour Law," so 
called, has involved extra labor at all stations, increasing the average 
costs of labor in the tables of averages below. 



Average Cost per Million Foot-gallons for Pumping at the Deer Island Station. 

Volume (19,257.1 Million Gallons) X Lift (10.95 Feet) - 210 JMi Million Foot^allons. 



Items. 




Coet per 

Million 

Foot-gallons. 



Labor, 

Cool, 

Oil 

Waste, 

Water 

Packing ' . 

Miscellaneous supplies and renewals, 

Totals, 

Labor at screens 



112,993 40 

9,436 69 

272 51 

96 42 

1,951 73 

206 99 

854 21 



125.811.95 



10.06162 
.04475 
.00129 
.00046 
.00926 
.00098 
.00405 



SO. 12241 
.01357 
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Average Cost per Million Foot^ailons for Pumping at the East Boston Stalioi 

Volume (IS^ra.l Million Giill(>Da}X Lift (II. 113 Feet) - 2SS.S29 Mil1iaDFaDt.CAllDIU. 



IlIB>. 


C«t. 


"ar 


Ulw 


I17 0M60 


tOMMO 












348 78 
107 M 




Wute. 


000S7 




123 91 


















to 

















Awrage Cost per Million Foot-gaUons for P-umping at the Ckarleetoum Statio 

Vaiuma ai.tN.! MiUion OaUoDi) X IJft <S.30 Feetl - 98,847 HBlinn Toof^Moia. 



ItltUi. 


Coat. 


.r-f 




111,864 S7 


Mimra 










mm 

sots 

S3 13 
















HinUuieou 


« supplies a 










K 












mil 
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Average Cost per Million Foot-gaUona for Pumping at the Alewife Brook Station, 

Volume (1.097.86 Million Gallons) X Lift (12.77 I^t) - 14,019.7 Million Foot-gallons. 



Items. 



Coet. 


Cost per 

Million 

Footrgallons. 


15,998 79 


10.42788 


1,509 44 


.10767 


145 84 


.01040 


66 73 


.00476 


320 20 


.02284 


15 11 


.00108 


192 64 


.01374 


18,248 75 


I0.588S7 


_ 


.13356 



Labor, 

Coal 

Oil 

Waste, 

Water 

Packing, 

Miscellaneous supplies and renewals. 

Totals 

Labor at screens, oiling and miscellaneous services, 



Average Cost per Million FootrgaUons for Pumping at the Ward Street Station, 

Volume (8,228.3 Million Gallons) X Lift (40.31 I^et) - 331,683 Million Foot-gallons. 



Items. 



Cost. 



Cost per 

Million 

Foot-gallons. 



Labor, 

Coal 

Oil, 

Waste, 

Water, 

Packing,. 

Miscellaneous supplies and renewals. 

Totals, 

Labor at screens, .... 



$14,874 51 

7,708 00 

217 74 

30 58 

1.441 20 

91 64 

1.796 60 



$26,160 27 



$0.04484 
.02323 
.00066 
.00009 
.00435 
.00028 
.00542 



$0.07887 
.01317 



Average Cost per Million Fooi-gaUons for Pumping at the Quincy Station, 

Volume (1,484.1 Million GaUons) X Lift (21.24 Feet) - 31.522.3 Million Ibot-gallons. 



Items. 




Cost per 

Million 

Foot-gallons. 



Labor, . 

Coal, 

OU 

Waste, 

Water, 

Packing, 

Miscdlaneous supplies and renexrals. 

Totals, 

Labor at screens, oiling and miscellaneous services. 



$5,428 58 

1,608 48 

39 73 

18 82 

211 17 

3 41 

377 19 



$7,687 38 



$0.17221 
.05103 
.00126 

.oooeo 

.00670 
.00010 
.01197 



$0.24387 
.04949 
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Coal for use at the several stations has been purchased as fol- 
lows: — 





i 

]1 


1- 


JOQ 


1 


1 


1 
1 


1 


i 
J 

l_ 


St.[il»C<»lComp»By. 






. 




1«.»0 


_ 


_ 


83 127 


NnEndand Co*! and Coke Com 
sJTlSi^UMl Cod .nd Coko Com 




i,i34.m 


4M^ 










3S9 
S7> 


SuSS'CoJCompuiy. 




- 


- 




1)8.MT 






8 71 


Stw Eocluid C«luul Coka Com- 
S Jl"&fUiid CoJ and Coke Com 






810.M 








- 


8 887 
390 


BU^'CCWI CODipkD)', 




- 






2U.730 






190 


StapbiCt*] Comply. 


iat» 


- 


- 




- 




- 


892 


Bl>il.CoalComp«Dr, 








- 


1IS.W9 






8«8 


Eti[dea OkI Company, 






- 




. 




370 jxn 


40H 


HmEncluid Coal and Cokg Com 




i.m.m 




- 


- 




- 


4087 




IXM 






- 


- 




- 


ilOl 


MnmiBliian Coal Company. 




- 


- 


- 


- 


- 


200.000 


420 


SUiiIh Coal Company. 










1,U1JT8 






428 


N™ Entlnnd Coal and Coke Com 




- 


- 


liSMS 


- 


- 


- 


4 388 


^snoEHt Coal Company. . 








- 




31.609 




4 394 


Fra« Coal Company, . 




- 


- 


- 


- 


79.984 


- 


440 


Freal Coal Company. . 




- 




. 


- 


K.m 




448 


Nipuugt Coal Company. . 




- 


- 






t3.48« 




448 


y™t Coal Company. . 




- 


- 


- 




100.860 




4 40 


NfflrEBdand Coal and Cote Com 








si.m 




- 




4 828 


Nsponiat Coal Company. . 




- 


- 


~ 


- 


90.S0S 


- 


4H 


New Enilind Coal and Coke Com 








lUJMS 








455 


J.?:°ilbeppard4Son.. 


- 




- 






- 


14.028 


850 


Totalcrontou, . . 


i.m 


s.mM 


.07fl.M 


331.1S1 


.811.1134 


393.192 


Sg4.92J 




AToate piiee per maa ion, 


U007 


13 938 


»T9 


*4 17 


14 094 


1147 


M 14 





1 Include! adjuitment* for quality. 

DsAiiTAOE FBOiii TiiTiTaaiiES, (Jelatiitb and Gi-ub Woeks is Win- 

CHESTEB, WOBUBN AND StONEHAM. 

Five men and a foreman have been employed daring the whole of 
tile present year, the same as last year, in flushing and cleaning the 
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Metropolitan eewera through the tanDcry districts of Winchester, 
Woburn and Stoneham. 

All of the tanneries and glue worka of the district now have set- 
tling tanks of substantial size. Beggs & Cobb Company of Win- 
chester have three duplicate sets. The present tanneries have a com- 
bined capacity of 5,900 hides per day. At the date of this report, 
they were handling about 2,850 hides per day. Two of the larger 
tanneries were closed during the year. 

Table No. 1 gives details of settling tanks introduced to date and 
indicates that during the year about 6,500 cubic yards of semi-liquid 
sludge were removed from the tanks, A measurement over weirs 
of manufacturing wastes from large establishments in this district 
was made about the end of the year and indicates, as outlined in 
Table No. 2, that the quantity of manufacturing drainage this year 
does not exceed that recorded last year. 

No. 1. — Table of Semi-fiuid Sludge removed from Settling Bagine of the Tan- 
neries, Odative and Glue Worka in Winchester, Woburn and Stoneham. 



LocAtioK or Bauh. 



PBojoryE. 
AmerioaD Hie 
Fsoury D. 



B<as]A Cobb Company, Buio No. 1, 
Bg(n A Cobb Compaay. Baaia Ko. 2. 
B«cf* A Cobb CamiNUiy, Baua No. 3. 

fi and Leather Com] 
a and Leather Com] 

CotSilaSiu Compaar, . 

B. P. Kimball ± Co., 

E. Oiimmiac4 Leather Compaaf , 

W. F. Fox ± Booi. 

T. F. Bofle 1 Co 

CiisiQpion Tanniot Company, . 

Stonelwia Tuinina Company i . 

AmariDBn Glue Company, 

WinchesMT ManutiuiHiring Compac 
Total 



Hay >, IDIO 
Oct. IS, Ull 
AiK. J, 1910 
Nov. 16, 1910 
July 15, 1910 
D«. 10. ISID 
Nov. I, 1910 



July 12, 1910 
B«pt. It, 1910 
Jan. 9, 1911 
Uay 1, 1911 
Dot. 1, 1910 





K 


II 






W 




Ifc 


it 
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hour each day. As at present operated, this involves no increase in 
cost of coal or labor at the Nut Island Screen-house. 

South Metbopoutan Outfalls. 

The 60-inch outfall pipes in the harbor have been in operation 
seven years at the date of this report. These pipes are in normal 
condition and free from deposit During the past year the average 
flow through them has been 42,000,000 gallons of sewage per day, 
with a maximum rate of 137,500,000 gallons in the month of July, 
1911. 

Material Intercepted at the Screens. 

The material intercepted at the screens at the North Metropolitan 
sewerage stations, consisting of rags, paper and other floating mate- 
rials, has during the year amounted to 3,714 cubic yards. This is 
equivalent to 5.2 cubic feet for each million gallons of sewage 
pumped at Deer Island. 

The material intercepted at the screens at the South Metropolitan 
sewerage stations has amounted to 2,439 cubic yards, equal to 4.3 
cubic feet per million gallons of sewage delivered at the outfall 
works at Nut Island. 

Studies of sewage flows in the Metropolitan sewers, siphons and 
outfall pipes indicate that they are free from deposit. 

Respectfully submitted, 

WILLIAM M. BROWN, 

Chief Engineer of Sewerage Works. 
Boston, January 1, 1912. 
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Appendix No. 1. 



CONTBACTS MADE AKD PENDING DURING 
[NoTB. — The details of contracts made before 



1. 

Num- 
ber 
of Con- 
tract. 



1 
2 



6 

6 

7 

8 

9 

10 

11 

12 

13 



312 
814S 



320 

325 

328 
329 
330 
331 
332 
333 
334 
335 
336 



a. 

WORK. 



Num- 
ber 
of 

Bids. 



40-millJon-caUon pumping 
engine. 

Building preesure tunnel 
about 1,900 feet in length, 
and laying 500 feet of 80- 
ineh steel pipe and 930 feet 
of 60-inch pipe in Newton, 
Sect. 7 of the Weston Aque- 
duct supply mains. 

2 vertical fire-tube boilers 
for Chestnut Hill Low 
Service Pumping Station. 

27.8 tons 24-inch cast-iron 
water pipes; 103.4 tons 
special castings. 

Hand travelling crane, 



Fuel economizer, 



Hydro-electric plant at Wa- 
chusett Dam. 

4 48-inch hydraulic lift 
valves. 

363 feet 80-inch riveted steel 
pipe. 

65,600 lbs. special castings, . 



35,760 lbs. special castings, . 



54,000 lbs. special castings, . 



49,800 lbs. special castings, . 



4 
9 



2 

2 

7» 

2 

4 

-4 

2 
4 
56 



AMOum or Bid. 



4. 

Next 
to Lowest. 



$105,700 00 



105,201 00 



10,640 00 

8,420 12 

3,096 00 
1,822 00 
71.550 00 
6,380 00 
4,270 00 



1,801 70 
1,512 001 
1,394 40 



5. 

Lowest. 



199.769 001 



102.150 001 



10,448 001 

5,931 161 

2,500 001 
1.740 001 
71,500 001 
5,068 001 
3,650 001 



1.430 401 

1.431 00 
1,369 50 



6. 

Contractor. 



Holly Mfg. Co., Buf- 
falo, N. Y. 

Joseph Hanreddy. 
Chicago, 111. 



Robb-Mumford Boiler 
Co.. Boston. 



Standard Cast Iron 
Pipe and Foundry 
Co., Bristol, Pa. 

N i 1 e s - Bement-Pond 
Co., Boston. 

B. F. Sturtevant Co., 
Boston. 

S. Morgan Smith Co.. 
York, Pa. 

The Fairbanks Com- 
pany, Boston. 

Hodge Boiler Works, 
East Boston. 

Florence Iron Works. 
Philadelphia, Pa. 

Davis & Farnum Mfg. 
Co., Waltham, Mass. 

Builders Iron Foundry. 
Providence, R. I. 

United States Cast 
Iron Pipe and 
Foundry Co., New 



York 



dry u< 
,N.Y. 



1 Contract based upon this bid. 

> Contract completed. 

s Includes separate and combined bids for hydrauUc and electric plant. 
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THE Ybab 1911 — Water Works. 

ItU hare been given in previous reporto.] 



7. 


8. 


9. 


10. 




Date of Con- 
tract. 


Date of 

Ck>mpIetion 

of Work. 


Prices of Principal Items of Contracts 

made in 1911. 

- 


Value of Work 

done 
Deo. 31. 1911. 


Sept 21, 1909 


- 


Engine in service since March 27, 1911, but not yet 
tested. 


$99.000 00 


1 


Apr. 28, 1910 


Nov. 26, 1911 




114,472 13 


2 


Apr. 29. 1910 


Jan. 2, 1911 


- 


10,448 00 


3 


May 18, 1910 


Mar. 29. 1911 


^ "" • 


6,988 46 


4 


Oct. 24, 191^ 


Feb. 10, 1911 


- 


2,600 00 


6 


Oct. 11, 1910 


May 11, 1911 


- 


1.740 00 


6 


Dec. 3, 1910 


Aug. 10, 1911 




68.389 62 


7 


Jan. 3, 1911 


June 19. 1911 


For each valve, $1,267, 


6,108 00 


8 


Dec. d. 1910 


July 31, 1911 


1 


3.726 67 


9 


Jan. 10,1911 


Apr. 3, 1911 


For special castings, S2.55 and |4.12 per 100 pounds. 


2,661 68 


10 


Jan. 10,1911 


Apr. 3, 1911 


For special castings. 10.04 per pound. 


1,610 66 


11 


Jan. 10, 1011 


Apr. 3, 1911 


For special castings, 10.028 per pound, . 


1,662 86 


12 


Jan. 10, 1911 


Apr. 3, 1911 


For special castings, 167 per ton of 2,000 pounds, . 


1.340 64 


13 



* On a portion of these castings competitive bids were not received. 

* As lowest bidder had been awarded Contract No. 333, and next to the lowest bidder Contract No. 336 
contract was awarded to third bidder in order to expedite the work. 
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CONTEACTS 


^ 








fNom.— 




1. 

Num- 
ber 
of Con- 
tract. 


2. 

WORK. 


S. 

Num- 
ber 
of 

Bids. 


AMoxnra 


c 




4. 

Next 
to Lowest. 




1 


312 


40-millJon-gallon pumpinc 


4 


$105,700 00 




2 


814a 


Building pressure tunnel 
about 1,900 feet in length, 
and laying 500 feet of 80- 
ineh steel pipe and 030 feet 
of 60-inoh pipe in Newton, 
Seot. 7 of the Weston Aque- 
duct supply mains. 





105,201 00 


3 


320> 


2 vertical fire-tube boilers 
for Chestnut Hill Low 
Service Pumping Station. 


4 


10,640 0< 


4 


825> 


27.8 tons 24-inch oast-iron 
water pipes; 103.4 tons 
special castings. 


4 


8.420 ' 


6 


328> 


Hand travelling crane. 


2 


3.006 


6 


329S 


Fuel economiier. 


2 


1,821 


7 


330* 


Hydro-electrio plant at Wa- 
ohuaett Dam. 


7« 


71,5o 


8 


331 > 


4 48-inoh hydrauUc lift 
valves. 


2 


6.3 





332S 


363 feet 80-inch riveted steel 
pipe. 


4 


4.. 


10 


333> 


65,600 lbs. special castings, . 


-4 

1 




11 


334> 


35,760 lbs. special castings, . 


2 


1 
i 


12 


335S 


54.000 lbs. special castings, . 


* 




IS 


S36> 


40,800 lbs. special castingn, . 


5» , 


1 



^ Contzaet baaed upon this bid. 

* Contraet completed. 

* Includes separate and combined bi 



»und 
on. 



yne, Dor- 



iSS. 



M. Cusaok, *1 



■ m. 



■ ■ ■ lers IronFoundry , 
, lovidence, R. I. 



-ii>iIaw-Dunn-Gordon 
Co., Cincinnati, O. 



The Hemry Spinach 
Contracting Co., 
Waterfoujy, Conn. 



tot completed. 



^liHM:tc ,,,, 



»''/ 
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itracts 



10. 

Value of Work 

done 
Deo. 31. 1911. 



5.000, 



was decided that 

ineotion with the 

** UBe of a laqfor 

250, therefore, in- 

ly-wheel and larger 



.',000 pounds; special 
pounds. 



> pipe, $1.03 pw lin. ft.; 

>ove and below regular 

for chamber for 24-inoh 

•Ts for blow-ofiis and air 

>ur; for concrete masonry, 



ailing 2 cables, each about 

ug 3 No. 0, B. A. S. G. con- 

•-tor composed of 7 strands, 

(;h X %a-inch paper, laterals 

a a pure lead sheath ^inoh 

s working jsessure and 30,000 

jry test pressure, the sum of 



'iist-iron pipe, 10.87 per lin. ft.; 

, 12-inch and Ift-inch cast-iron 

< and connections, $1 per lin. ft.; 

tion above and below regular 

■ yd.; for earth excavation below 

"^1 per cu. yd.; for chambers for 

^oO per chamber; for chambers for 

iller valves, HO per chamber; for 

iry, 18 per cu. yd. 

'Hch cast-iron pipe with ordinary 

:>t>r lin. ft., with flexible joints, under 

vV: H. R.R., $4.95 per lin. ft.; for rock 

• t)ove and beldw regular grade, $6 per 

earth excavation below regular grade, 

. . yd. ; for chambers fdr valves, $45 per 

ror concrete maso^iry, $7 per cu. ya. 

. Venturi meter tubes, $340 each; for 
register indicator recorders^ $400 each. 



10 No. 1, horizontal cross-compound, 
t.d fly-wheel, capacity, 3,000,000 gallop 
:i head of 50 feet, $7,525; for Engine No. 2, 
t al cross-compound, crank and fly-whed, 
V . 3.000,000 gallons against a head of 140 
,b25. 



$5,000 00 
1,250 00 



67.267 67 

4,740 00 
15.980 35 



1,378 K) 



12,292 15 



4,778 68 



8 



1,474 40 



10 



31.067 52 



11 



iiiipetitive bids were not received. 
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COMTRACTS MADE AND PENDING DUBING THE 



1. 

Num- 
ber 
of Con- 
tnct. 



a. 

WORK. 



2 



a 



6 

7 

8 

9 
10 

11 



20-M> 



21-Ms 



23-M 



24-M 



Special* 
Order. 

SjMCiAl> 

Order. 

Special* 

Order. 



S 



Special' 
Order. 



Special ' 
Order. 



Special s 



spec: 
Ord 



rder. 



Special * 
Order. 



960 tons New River or Poca- 
hontas coal: 250 tons for 
Arlington Pumpinc Star 
tion; 700 tons for Spot 
Pond Pumping Station. 

4,000 tons Beaver Rim coal 
for Chestnut Hill Pump- 
ing stations. 

1,060 tons New River or Po- 
cahontas coal: 360 tons for 
Arlington Pumping Sta- 
tion, 700 tons for Spot 
Pond Pimiping Station. 



5,600 tons Beaver Run coal 
fOT Chestnut Hill Pump- 
ing stations. 



Erecting boilers at Chestnut 
Hill Pumping Station. 

2 smoke flues at Chestnut 

Hill Pumping Station. 
Special castings, . 



Furnishing and applying 
non-oonduoting covering 
to boilers, smoke flue and 
steam piping. Chestnut 
Hill Pumping Station. 

Governor for exciter wheel 
of Power Plant at Waohu- 
sett Dam. 

Furnishing and placing 
sheraduct iron conduit in 
floor of Power House at 
Wachusett Dam. 

400-gallon power sprayer, . 



S. 

Num- 
ber 
of 

Bids 



3 



V 
10 



2 

4 
6 



.6 



-• 



Amoumt or Bm. 



4. 

Next 
to Lowest. 



$4.66 and 
14.90 per 
ton. 



|3.S4i>erton. 



$3.88 and 
14.68, July 
to Apr., 
14.78 Apr. 
to July per 
ton. 

13.79 i p e r 
ton. 



660 00 

656 00 
1.092 12 

755 00 



730 68 



6. 

Lowest. 



$4.20' and 
$4.86 per 
ton. 



$3.83^ per 
ton. 



$3,801 and 
$4.36 per 
ton. 



$3.75 per ton. 



600 00^ 

636 00^ 
968 00^ 

739 00^ 



661 231 



Contractor. 



New England Coal A 
Coke Co., Boston. 



Gorman-Leonard Coal 
Co., Worcester, Mass. 



New England Coal and 
Coke Co., Boston. 



Gorman-Leonard Coal 
Co., Worcester, Mass. 



F. Knight A Son, Boa- 
ton. 

B. F. Sturtevant Co.. 

Boston. 
Warren Foundry A 

Machine Co., New 

York, N. Y. 

Philip Carey Co., Bos- 
ton. 



Lombard Governor 
Co.. Ashland. Mass. 

M. B. Foster Electiic 
Co., Boston. 



Fitzhenry-Guptili Co.. 
Boston. 



1 Contract based upon this bid. 
* Contract completed. 
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. 7. 

Date of Con- 
tract. 



8. 

Date of 

Comi^etiQii 

of Work. 



Prioes of Principal Items of Contracte 
made in 1911. 



10. 

Value of Work 
done 
Dec. 31, 1911. 



July 25, 1910 



Aug. 18, 1910 



July 8, 1911 



Oct. 24, 1911 



Dec. -, 1010 

Dec. 23, 1910 

Feb. 27, 1911 

Mar. 6, 1911 

Mar.' 15, 1911 

Mar. 18, 1911 

May 12, 1911 



Apr. 25, 1911 



May 16, 1911 



Feb. 2, 1911 

Feb. 17, 1911 

Apr. 12, 1911 

Mar. 31. 1911 

May 15, 1911 

May 25. 1911 

May 23. 1911 



$3.80 per ton of 2,240 pounds delivered on ears at the 
Arhngton Pumping Station; 14.35 per ton of 2,240 
pounds delivered in bins at thie Spot Pond Pump- 
ing Station. 



13.79 per t<ni of 2,240 pounds delivered on cars at 
Chestnut Hill Pumpdng stations, until Nqv. 15, 
11U2, and 13.83 per ton of 2.240 po\mds after that 
date. 



For special castings 2H cents per pound. 



For whole work, $739, 



For whole work, $753.50, 



Sheraduct iron oQnduit and fittings, $594.49; labor. 
$330.61; express, $0.40. 



For platform wagon, $300, pump, $410; valve, $12; 
engine, $355.50; long noz^e, $10; assembling and 
fr^ht, $19. 



$3.428 48 



16.689. 81 



3,090 25 



4.809 59 



600 00 

499 88 
1,034 60 

730 00 

753 50 
925 50 

1,106 50 



$487,353 48 



6 

7 

8 

9 
10 

11 



• Competitive bids were not received. 
7 Arlington Station. 

• Spot Pond Station. 
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Contracts made and pending during the Year 1911 — Water Works 

— Concluded. 

Summary of Contracts. ^ 



Value of 
Work done I>ec. 
31. 1911. 



Wachuaett Department, 10 oontracts, 

Distribution Dex>artment, 18 oontracts, 

819 oontracts completed from 1890 to 1910, inolusive, 

Deduct for work done on 11 Sudbury Reservoir oontracts by the City of Boston, 
Total of 352 oontracts, 

> In this siunmary oontracts charged to maintenance are excluded. 



$90,701 45 

331.907 40 

16.391,984 45 



$16,814,593 30 
512,000 00 



$16,302,593 30 
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Tablb No. 


2. — . 


RainfaU in Inches at Jefferson 


, Mass., in 1911. 




Day of Month. 


• 

1 


• 

1 


S 


« 

1 

< 


• 

1 


• 


• 

1 


m 

< 


t 


■ 

1 


1 
1 


1 


Xy • • ■ • • 


X 


- 


- 


- 


0.09 


- 


- 


- 


- 


X 


0.14 


- 


2, 


' 








X 


0.41* 


- 


- 


- 


- 




- 


- 


0.64 


- 


- 


3, 










1.26 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4. 










- 


1.14» 


- 


X 


- 


- 


- 


- 


- 


0.44 


- 


- 


5. 










- 


- 


- 


1 


- 


9 


- 


- 


- 


- 


- 


- 


6, 










0.06^ 


- 


0.231 


1.42» 




9 


0.66 


- 


0.29 


X 


X 


- 


7, 










- 


0.6U 




- 




1.66 


- 


- 


- 


0.64* 


0.63 


- 


8, 










0.20 


0.071 


- 


- 


- 


- 


- 


- 


X 


- 


- 


- 


». 










- 


- 


- 


0.621 


- 


- 


- 


- 


o.n 


0.38 


- 


- 


10. 










- 


- 


0.271 


- 


- 


- 




- 


^ 


- 


0.09 


- 


11. 










0.05 


- 


- 


- 


- 


- 


- 


- 


0:09 


- 


- 


- 


12, 










X 


- 




- 


- 


X 


- 


- 


- 


- 


0.40 


- 


13, 










9 


0.12 


- 


- 


- 


0.68 




- 


- 


- 


- 


- 


14, 










Q.19 


- 


- 


0.27 




- 


- 


- 


- 


- 


X 


- 


15, 










0.07» 


- 


1.06» 


- 


- 


- 


- 


1.88 


0.60 


0.20 


0.90« 


X 


16, 










• 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


X 


17. 










- 


0.04 


- 


- 


- 


- 


0.17 


OM 


- 




- 


0.98* 


18, 










- 


- 


0.24> 


- 




- 




0.44 


- 




0.94 


- 


19. 










- 


- 


0.681 


- 


0.83 


- 


- 


- 


- 




- 


- 


20, 










- 


0.241 


0.06 


0.211 




- 


0.10 


- 


- 




0.081 


^ 


21, 










0.06 


- 


- 


- 


- 


- 


- 


- 


X 




- 




22, 










- 


- 


- 


- 




- 


0.08 


- 


0.44 




- 


s 


23, 










- 


- 


- 


- 


0.17 


- 


- 


- 


- 


3.64 


- 


1.23 


24. 










- 


- 


- 


- 


- 


- 


0.86 


- 


- 


- 


0.76 


^ 


26. 










- 


- 


- 


- 


0.46 


- 


- 


9 


0.26 


- 


- 




26. 










1 


- 




- 


- 


- 


- 


0.48 


- 


- 


- 


- 


27. 










1.06" 


- 


t 


- 


- 


- 


- 


X 


0.19 


0.06 


- 


0.30 


28. . 










- 


- 


0.80 


- 


- 


- 


0.94 


9 


- 


- 


0.18 


- 


29. . 










0.26* 


- 


-s 


- 


- 


- 


- 


1.84 


0.60 


- 


- 


- 


30. . 










- 


- 


0.76 


- 


- 


- 


- 


- 


- 


- 


- 


X 


31, . 






■ 
• 




- 


- 


- 




0.36 




- 


1.13 


- 


- 


- 


0.66« 


T 


otals 


9 


3.19 


2.63 


4.11 


2.42 


1.91 


2.24 


2.70 


6.83 


».08 


6.79 


4.11 


3.06 



1 Snow. 



Total for the year 41.07 inches. 
* Rainfall inoluded in that of following day. 



* Rain and snow. 



No. 57.] 



AND SEWERAGE BOARD. 



169 





TabtiE No. 3 


. — BainfaJH in 


Inches at Framingham^ Mass, 


, tn. 


toil. 




Dat of Month. 


• 

1 


• 

1 


S 


• 

t 

< 


• 

1 


• 


1 


< 


1 
1 


1 


1 


J 

1 


''t • • • • . 


a 


1 


— 


- 


- 


- 


- 


0.01 


- 


X 


0.05 


- 


2. . 










9 


0.35> 


- 


- 


- 


- 


- 


- 


- 


0.61 


- 


- 


3, . 










9 


1 


0.021 


- 


- 


- 


- 


- 


- 


t 


- 


- 


4. . 










1.17> 


1.14» 


- 


X 


- 


- 


- 


- 


- 


0.35 


- 


- 


6. . 










- 


- 


- 


1.48* 


- 


X 


- 


- 


- 


- 


- 


- 


6, . 










- 


t 


0.141 


- 


- 


1 


0.23 


** 


0.35 


X 


9 


- 


7, . 










- 


0.631 


- 


- 


- 


1.60 


- 




- 


0.53 


0.35 


- 


8. . 










0.20 


0.071 


- 


- 


0.04 




- 


- 


- 


- 


- 


- 


9. . 










- 


- 


- 


0.671 


0.02 


- 


- 


- 


0.58 


- 


- 


0.04 


10. . 










- 


- 


0.16« 


- 


- 


0.05 


- 


- 


- 


- 


0.13 


- 


u. . 










0.10 


- 


- 


- 


- 


9 


- 


- 


0.17 


- 


- 


- 


12. . 










- 


- 


0.06 


- 


- 


9 


- 


- 


- 


- 


0.51 


- 


13. , 










0.11 


9 


- 


- 


- 


S 


- 


- 


- 


- 


- 


- 


14. . 










0.07 


0.091 


- 


0.12 


- 


0.61 


- 




- 


- 


X 


t 


15. . 










0.021 




0.98» 


- 


- 


- 


- 


0.41 


X 


9 


0.91» 


9 


1«. 










- 


- 


- 


0.031 


- 


0.08 


V 


0.04 


0.44 


0.04 


- 


X 


17, 










- 


t 


- 


- 


- 




0.09 


- 


- 


0.05 


- 


1.01» 


18. 










- 


0.08 


0.25 


- 


^ 




- 


0.62 


- 


9 


0.97 


0.011 


1». 










- 


- 


0.58> 


9 


0.32 


- 


- 


- 


- 


0.84 


- 


- 


20. 










- 


0.271 


— 


0.37 


- 


0.04 


0.04 


- 


- 


- 


t 


- 


21. 










- 


- 


— 


- 


- 


- 


- 


- 


X 


X 


0.03" 


- 


22. 










0.011 


0.011 


0.03 


9 


- 


O.Q? 


- 


- 


0.14 


X 




X 


23, 










- 


- 




0.03S 


0.02 


— 


- 


- 


- 


0.94 


- 


1.73 


24. 










- 


- 


- 


- 


0.02 


- 


0.85 


X 


- 


- 


9 


- 


26, 










- 


- 


- 


- 


0.15 


- 


- 


X 


0.30 


- 


1.06 


- 


26. 










0.14 


- 


s 


- 


- 


0.^2 


- 


9 


0.17 


- 


- 


t 


27. 










t 


- 


t 


- 


- 


— 


- 


X 


0.04 


0.01 


- 


0.27 


28. 










0.81 


- 


0.48 


- 


— 


- 


2.00 


1.04 


- 


- 


0.38 


- 


29. 










9 


- 


9 


- 


- 


- 


- 


X 


0.54 


- 


- 


- 


30, 










0,42 « 


- 


0.63 


0.10 


- 


- 


- 


X 


- 


- 


- 


t 


31. 










- 


- 


— 


- 


0.15 


- 


- 


2.54 


- 


0.17 


- 


0.57» 


1 


rotals 


t 


2.75 


2.64 


3.33 


2.80 


0.72 


2.42 


3.21 


4.66 


2.73 


3.57 


4.39 


3.63 



1 Snow. 



Total for the year 36.85 inches. 
' Rainfall included in that of following day. 



* Rain and snow. 
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Tabus No. 4. 


— Soin/aB m JncAes at Cheelnut Hill Reaenmr in 1911. 


D«.. 


Amount, 


Duiatioii. 


DAT.. 


A=««.ot. 


Duration. 


Jan. 1. . . 


.M 


gooPM to 


May 8.. . 


1 .09 


10.60 P.H. to 


Jao. 2, . 


8,00 *.w. 


May 9. . . 


12.26 A.1I. 




.»»■ 


S.OO a.M. to 


May 9. . . 


} .04 




J»a. 4. . . 


S.U A.M. 


May 10. . 


12.35 A.M. 


Jan. 8, . . 


.28 


>.H) F.U. to 


jK>19 . . 


.04 


8-35A.u.to 7.30 a.m. 


Jan. t. . 


3.0S A.M, 


May24. . . 






Jan. 11, , . 


.H 


S.4t F.11. to 


>«ay26, . . 






J.n 12. . . 




May31 , . 




oiso ..«:«. ■ 


Jan 






1.00 F.H. to 


JUMl. . . 




6.36 A.M. 






7,30 r.M. 
S.00p.ii.to 7.00 F.1I. 








j" 


as: '■ 


^ Af 




M 




Ju 


27, . 














2S. . 














29 . . 




6.00 P,M, (o Uioo pii.: 




} 2.66 


*,46P.M.to ^^^^ 








jUm 7' 




Total. . 


3. OS 




juMiol : 


} .98 


iM pill! to 








J™ is; 


6.00 P.M. 


Feb. 2.. . 


.821 








12.15 P.u, to 4.30 P.M. 


Fob 


8,. 


2.B0a,i<. 


Jime2oi 




8.15 A.M. to 7.D0 rJi. 
















F^b 








Total, . 




















f£ 


?:: 


■w 


■" 4.00 p.m. 








Feb 


B . . 


.111 


2.30 p.... to >,40P.l.. 


July 8, . . 






i^b 


u. . . 






July 24. . . 


} .86 


O.IO A,M. to 


Feb 






July 2S. . . 


1.10 A,1I. 


St 


1: ; 


' s 


ii.4Ba.«.to «:oop:i.: 


July 28,. ,. 


3,66 


2.60A.H.to 8.WPJL 














Total. . 


4-89 




Total. . 


a.« 






Aiw. 11. 


.61 










6.00 P.M, to UM P.M. 


ar. J. . . 


.OSj 


0.80 p.H. to 8.30 p.ii. 


Aug, 17. 






BT. S. . 




e.OS l.H, to 9.30 F.M. 


Aus. 18. 


:4B 


2:4sp.m:io sIoopV 


ar. 10, . 




S.2D A.u. to 4.00 r.u. 


Aug. 24. 




11.00 P.M, to 


ar. u; . . 


:o8 


1.10 P.M. to 8,10 p.m. 


Aug. 26. 




8J»AJ<. 




.94^ 


2.0B A.M. to i0.00 A.M- 


Aug. 27, 


1 .so 








13,06 A.u, to S.OS A.M. 


Aug. 28, 




ar! is! ! ■ 




S.IO A.M. to 13.30 F,M. 


Aug. 28. 


,23 


12.40 P.M. to 1.0i P,l«. 




:s2' 


S.30 P.M. to 


Aug. 29, 






ta'.So','. '. 




Aug. 30. 


11.20 441. 


":«;; : 




S.16a,h. to jjj.^^ 


Aug. 31. 




12.06 A.M. to B.30P.M. 










ar.M,. . 


,S1 


7.00 p-u. to ■ 


Total, . 






Mar.30,. . 










Sn*. 0. 


20 








7.01 A.M. to 11.06 A.M. 








Sept. », 


A7 


8.36 A.M. to 1.30 P.M. 








S^t. 11 . 


10.00 A.M. to 2.00 p.m. 


Apr. *. . 


) ■« 


6-30 P.U. to 


3^. 15 , 


} ■" 




Apr. S.. . 




Sept. Ifl. 


6.41 A_M. 


A^. « . - 






Sept, 22. 




2.46 a.m. to 7.30 AJi. 


A^. H . . 


'.a 


iw p'.u'. to uiao pin: 


Sept. 26. . 


} 1.68 


5,40 P.M. to 


Apr. M. . , 




3.30 P.M. (o 


Sept. 28. 




Air.S*. . . 




Sept. 87. 


.0« 


8.30 p.m. to S.46P.M. 


K: : 


« 


7.00A.M, 


Sept. 29, 




7.45 a.m. to 8.16 P.M, 
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Table No. 4. — Rainfall in Inches at Chestnut Hill Reservoir in 1911 — 

Concluded. 



Datx. 


Amount. 


Duration. 


Dats. 


Amount. 


Duration. 


Oct. 1, . 


} -'^ 
.04 


6.30 P.M. to 


Deo. 9, . 


.06 


11.30 A.M. to 4.00 P.M. 


Oct. 2, . 
Oct. 4, . 


10.30 A.M. 

6.35 A.M. to 7.00 A.M. 


Deo. 16, . 
Deo. 17. . 


} 1.03« 


2.30 A.M. to 

8.Q0 A.M. 


Oct. 4. . 
Oct. 6, . 


.42 

• } .55 

.15 


9.46 A.M. to 10.00 P.M. 
7.50 P.M. to 


Deo. 22, . 
Dec. 23, . 


} 1.80 


4.20 P.M. to 

6.46 A.M. 


Oct. 7, . 
Oct. 15, . 


10.30 A.M. 

12.60 P.M. to 6.16 P.M. 


Dec. 26, . 
Dec. 27,. 


J *^^ 


10.45 P.M. to 

10.50 A.M. 


Oct. 17, . 


.06 


10.45 A.M. to 8.45 P.M. 


Dec. 31, . 


.361 


4.00 A.M. to 12.45 P.M. 


Oct. 18, . 
Oct. 19, . 
Oct. 19, . 


" } .37 
.03 


8.45 A.M. to 

12.26 A.M. 
1.30 P.M. to 4.00 P.M. 


Dec. 31, . 


.20 


1.16 P.M. to 11.00 P.M. 


Total, . 


3.65 




Oct 21 


• } .68 


9.30 A.M. to 

8.00 A.M. 








Oct. 23, . 








Oct. 27, . 


.04 


3.30 P.M. to 8.20 p Ji. 








Oct. 31, . 


} •" 


10.30 A.M. to 








Nov. 1. . 


8.00 A.M. 




» 




Total. 


3.22 




Nov. 1, 


.05 


8.00 A.M. to 11.30 P.M. 




Nov. 6, 


} .35 


6.00 P.M. to 








Nov. 7. 


6.00 A.M. 








Nov. 10. 


.13 


4.00 A.M. to 6.00 P.M. 








Nov. 12, 


.60 


8.10 P.M. to 11.50 P.M. 








Nov. 14. 


■ } .86« 


9.46 P.M. to 








Nov. 15. 


8.00 A.M. 








Nov. 18, 


1.01« 


12.20 A.M. to 1.00 P.M. 








Nov. 20, 


.03 


3.25 P.M. to 6.40 P.M. 








Nov. 24, 


• } .83 


6.35 A.M. to 








Nov. 25. 


3.15 A.M. 








Nov. 28, 


; 1 .65 


2.00 P.M. to 








Nov. 29, 


12.45 A.M. 


• 






Total, 


4.40 





1 Snow. 



Total for year 41.28 inches. 



* Rain and snow. 
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Table No. 13. — Sources from which and Periods during which Water has been 

drawn jar the Supply of the Metropolitan IFater Dittrid. 

Prom WatMtnU Ruerwir into Iha Wachutai Agutdud. 





Dsya ducinc 
which 


AcTUu. TnB. 


Si 




- 


Uinubia. 




Febniary. 

Uarcb. 

April. 

M^. 


IS 

2fl 
!3 
30 


m 

423 
185 

lis 

S73 
46S 
6M 


M 

30 
30 
U 

a 

3 


3,ZtS.O 
1,4T*.B 

1.202.3 

O.O 

881.7 

1.8*8-1 

2,m.t 

l.tiS.i 

2,131 .< 
I,l?6,0 
3.*8«.2 

2,478.8 


July 

Beptembet 

October 


Totals 


213 


«,7M 


11 


23,gss.s 









IVitcrwu 
flowini. 


A„.^T,-.. 


Uillian 




h™. 


Minutes. 




February 

March 

April 

May 

June. 

July. 

August. 

October 

November 

Decembsr. 


31 

31 
30 
11 

31 

30 

30 


744 
744 
742 

720 
720 


- 
30 


88*.7 
788.1 
S7B.S 

S7S.3 

m.o 

SIW.2 
1,038.3 


Totals, 


383 


3.758 


30 


10,801.2 
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Table No. 13 — Continued, 

From Framingham Reservoir No, 2 through the Sudbury Aqueduct to Chestnut BUI Reservoir. 



Month. 



Number of 

Days during 

which 

Water was 

flowing. 



ACTXTAL TllCE. 



Hours. 



Minutes. 



Million 
Gallons 
drawn. 



January, 
February, 
March, . 
April, 
May, 
June, 
July, . 
August, . 
September, 
October, 
November, 
December, 
Totals, 



1 
28 
30 
30 
31 
30 
31 

1 
26 
31 
30 
31 



301 



24 
672 
670 
720 
744 
720 
744 

24 
617 
744 
720 
744 



7,143 



30 



30 



20.0 

880.9 

1.070.4 

1,287.6 

1,330.8 

1,289.0 

1,231.0 

33.0 

256.9 

309.7 

299.6 

309.3 



8,319.1 



Total actual time, 297.65 days. 

Total quantity drawn. 8,319,100,000 gallons. 



From Framingham Reservoir No. 3 through the Sudbury Aqueduct to Chestnut HiU Reservoir, 



Month. 



Number of 

Days during 

which 


Actual Timb. 


Water was 
flowing. 


Hours. 


Minutes. 


31 


744 


- 


28 


672 


- 


31 


744 


- 


30 


720 


- 


31 


744 


- 


30 


720 


- 


31 


744 


- 


31 


744 


- 


30 


720 


- 


31 


744 


- 


30 


720 


- 


31 


744 


- 


365 


8.760 


- 



Million 
Gallons 
drawn. 



January, 
February, 
March, . 
April, 
May, 
June, 
July, 
August, . 
September, 
October, 
November, 
December, 
Totals, 



2,746.3 
1,339.5 
1,079.9 

709.2 
1,275.9 
1,063.9 

832.8 
1,873.6 
1.450.3 
1,684.5 
1,726.7 
1.652.6 



17,435.2 



Total actual time, 365 days. 

Total quantity drawn, 17,435,200.000 gallons. 
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Table No. 13— ConcJuied. 
From Lakt CochihiaU Armtgh (A« Cochituatt Aqutd^id to Chutnut HiU Ramoir. 





WaWTwu 
flowioi. 


^„.T„.. 


Million 




Ho^. 


MiDUM. 




Juiury 


1 


24 


- 


12. i 


F.b™«y 


28 


872 




2W.I 


MiTth, 


31 


7H 




423.' 




12 


Ml 








0.1 




2 
31 


4S 
744 




23 




B7«. 


A^urt 




&*l«nb« 


30 


720 




971. 


Oclob«, 


n 


m 


- 


JS3. 


NovtuibH. 


* 


M 




42. 


Denmber, 


7 


m 


30 


72. 


Totil. 


IW 


S.0O4 


30 


3,47S. 



-Average Daily QiuaUUy of Water fiowing Ihrovgh Aqtuduct. 
1911 by Months. ' 



MOMIH. 


(GbIIoos). 


Watoa 

''into 

M«rppoUun 

DiMnot 

(GallooB). 


Ml 


Cochitue 

Ch«ISut 
(G^lou 


Ju 




28,671,000 
28,182.000 
28.242,000 
27,M3,000 
28,231,000 
27,»03,000 
20.323,000 
20,503,000 
29.8T3.000 
2»,BB7,000 
31,M0,00a 
38,832.000 






Flhruary 


62^.000 


7S 
80 
88 
B4 
78 

64 
63 


300 
385 
MO 
087 
430 

329 
S13 
287 


000 

ooo 

000 
000 

000 
000 
000 
000 
000 
000 


10.604,0 


April 




10,M7,0 


JUM 


flU9O.OI>0 


943,C 








September 


70,907.000 


19,083.1 


November 

D«ember, 


U5,3S3,0O0 
79,800,000 


1.410J 


Aver»(B, 


BS,S80,000 


29.83»,000 
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Table No. 23. — {Meter Basis,) Average Daily Consumption of Water during 
the Year 1911, in the Cities and Towns supplied by the Metropolitan Water 
Works, including Boston, SomerviUe, Chelsea, Maiden, Everett, Qvincy, 
Medford, Melrose, Revere, Watertoum, Arlington, Lexington, Milton, Stone- 
ham, Winthrop, Swampscott, Bebrwnt and Nahant. (For Consumption of 
Water in Whole Metropolitan Water District, see Table No, £6.) 



Month. 



Average 

Daily 

Consumption 

(GaUona). 



Estimated 
Population. 



Consumption 

per 

Inhabitant 

(GaUons). 



January, . 
February, . 
March, 

^•. : 

June, . 

July. . . . 

August, 

September, 

October, 

November, 

December, 

For the year. 



117,814,iXX) 
118,747,700 
112,6M,iXX) 
107,358,100 
111,980,400 
109,808,800 
116,903,200 
108,391,500 
106,218,200 
104,985,400 
102,482.600 
103,083,400 



1,032,690 
1,034,680 
1,036,680 
1,038,670 
1,044,740 
1,047,630 
1,051,800 
1,051,470 
1,051,070 
1,051,080 
1,052,660 
1,054,670 



109,994,800 



1,046,630 



114 
115 
109 
103 
107 
104 
111 
103 
101 
100 
97 
98 



105 



In addition to the above quantities, Wakefield was supplied with 83,948,700 gallons, equivalent to a 
daily average rate of 230,000 gallons, the United States Government Reservation on Peddooks Island 
with 32,598,000 gallons, equivalent to a daily average rate jof 89,300 gallons, and a part of Saugus with 
4,782,600 gaUons, equivalent to a daily average rate of 13,100 gallons. 



Table No. 24. — (Meter Basis,) Average Daily Consumption of WaJter in 

Gallons, from the Low-Service System in 1911. 



Month. 



SOUTHXBN 
Low SXBVICX. 



Boston, 

excluding 

East Boston 

and 
Charlestown. 



January, 
February, . 
March, 

^•: 

June, . 
July, . . 
August, 
SeptembOT, . 
October, 
November, . 
December, . 

For the year. 



49,576,900 
49,762,900 
47,418,400 
44,088,700 
45,304,200 
43,757,700 
45,702,300 
43,653,900 
43,433,500 
43,518,200 
44,171,400 
44,878,100 



45,420,600 



NORTHBRN 

Low Sbrvzch. 



Portions of 

Charlestown, 

Somerville, 

Chelsea. 

Everett, Maiden, 

Medford. East 

Boston and 

Arlington. 



26,971,800 
28,194,200 
26,208,100 
24,434,800 
25.115,400 
24.990.700 
26,005,000 
24,914,100 
24,101,900 
23,137,800 
21.613,900 
21,308,100 



24,731,900 



Total 
Low-eervioe 
• Con- 
sumption. 



76,548,700 
77,957,100 
73,626,500 
68,523,500 
70,419,600 
68.748,400 
71,707,300 
68.568,000 
67.535,400 
66,656,000 
65,785,300 
66,186,200 



70,152,500 
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Table No. 25. — {Meter Basis.) Average Daily Consumption of Water, in 
GaUam, from the Highrservice and Extra Htgk-aervice Systems in 1911. 
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Tabus No. 27, — {Pump Bans.) Constimption of Water in the Metrop< 
Water Dietrict, as constUuted in fAe Year 1911, and a Smail Section i 
Town of Saugvs, from 1893 to 1911. 

[OklloDa per dar.] 



UONTB. 


UM. 


UM. 


m.. 


UN. 


m 


'""«y 


n,'2o»fm 


v!Xix.m 


e8,<i2t,0Da 

80^78.000 
S«.S43.000 
S2.W»,000 
85.IH,000 

«».««7,000 
7!,2aS,000 
73,724/)00 
87.028^)01) 
'84.881,000 
70.443,000 


S2,S48,0a0 
87.021,000 
88,111,000 
77JUO.000 
73,402,000 
77,839,000 
80^)00,000 
78,837,000 
7*,i«0Wl 
71.783.000 
71,033.000 
7».449/N» 


85.30 






S2 
87 
W 
68 

87 

62 
C2 


710 
71S 
878 
S2S 

m 

SOS 
1!7 
7» 

m 

108 


COO 
000 
000 
000 
000 
000 
000 

coo 
ooo 

ODD 




April 


iajM.m 


70,91 














ABP-t, 


wmm 


84,10 


October, 


63.m,oao 


70,88 


DtcembCT 


«.™.ooo 


78,80 












80,409,000 

783,887 

SI.O 


78,380.000 

788,388 

90.7 




P««lriU, . . . . 


ei.fi 






18.0 





M«™. 


UM. 


UM. 


UN. 


Ull. 


UO 






«,442J)00 
103,484,000 
80,200,000 
88,401,000 
89,448.000 
07.891,000 
98.821,000 
92,072,000 
01,478,000 
B»,68O,00O 
88,710,000 
88,840,000 


08,048,000 
07.763,000 
80,407,000 
87,780,000 
08,681,000 
107.788.000 
102,717.000 
103.812,000 
03.368.000 
93.848,000 
07,8*4,000 


111,278.000 

117,497,000 
105,600.000 
93,317,000 
05,867,000 
103,4SO,OD0 
106.908,000 
I02,818,0(]0 
102.103.000 
103.389,000 
101.324.000 
113,288.000 










Much 


86.488,000 


108,(8 














July. 


88,228,000 


108,34 














NoT«mb« 

»»™ber 


78,177,000 
8e,M«.000 


I0fi,17 
128,43 


PoBolitiDii, .... 
PwapiW, . . . . 


83,851,000 
832.042 
100.fi 


02,111,000 
884,870 


98.050.000 
877,698 


104,845,000 
882,740 
117.2 


110,34 
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Table No. 27. — {Pump Basis,) Consumption of Watery etc, — Concluded. 

[Gallons per day.] 



Month. 


1903. 


1904. 


190S. 


1906. 


1907. 


January', 


125,176,000 


137,771,000 


130,878,000 


126,093,000 


137,730,000 


February, 








122,728,000 


143,222,000 


140,595,000 


130,766,000 


150,822,000 


March, 








111,977,000 


123,334.000 


120,879,000 


123,570.000 


134,202,000 


April, 








107,179,000 


108.688,000 


111,898,000 


118,428,000 


121,556,000 


May, 








111,589.000 


111,715,000 


115,Si04.000 


122.404.000 


123.502.000 


June, 








105,590,000 


111,209,000 


117,441,000 


121,882,000 


125,023,000 


July, 








107.562.000 


113,584,000 


124,769,000 


118.726,000 


128,779,000 


August, . 








103.570,000 


112,836,000 


121,158,000 


120,591.000 


131,098,000 


September, 








106,772,000 


114.188,000 


120,103,000 


121.685,000 


124.751,000 


October, . 








103,602,000 


108,290,000 


118,301,000 


116,561,000 


124,051,000 


November, 








103,477,000 


108,054,000 


116,693,000 


113,746,000 


119,627.000 


December, 








114,721,000 


125,119.000 


122,696,000 


130,995.000 


122,407.000 


Average, . 


110,277,000 


118,114,000 


121,671,000 


122,085,000 


128.561,000 


Population, 








922,820 


937,860 


955.920 


981,690 


1.007.520 


Per capita. 








119.5 


125.9 


127.3 


124.4 


127.6 



Month. 



1908. 



1909. 



1910. 



1911. 



January, . 

February, 

March, 

April, 

May, 

June. 

July, 

August, . 

September. 

October, . 

November, 

December. 

Average, . 
Population. 
Per capita. 



132,376.000 
146,199,000 
128,884,000 
128,926,000 
131,040,000 
139,843,000 
138,232,000 
128,073,000 
129,972,000 
124,189.000 
117.119,000 
124,468,000 



130.712,000 

1,025,890 

127.4 



133,275,000 
130.763,000 
126,842,000 
125,335,000 
123,305,000 
125,179,000 
126,765,000 
121,781,000 
118,043,000 
115,939,000 
111,664,000 
115,733,000 



122,851,000 

1.051,420 

116.8 



127,568,000 
131,093,000 
117,078,000 
112,775,000 
112,073,000 
114,082,000 
122,743,000 
118,373,000 
112.434,000 
112,332,000 
107.528,000 
121,994,000 



117,458.000 

1,076,930 

109.1 



123.281,000 
124,359,000 
116,669,000 
111,656,000 
118.095,000 
114.145,000 
123,052,000 
111,091,000 
108,726,000 
106,873,000 
105.373.000 
104.592,000 



113.951,000 

1.102,210 

103.4 



This table includes the water consumed in the cities and towns enumerated in Table No. 23, together 
with the water consumed in Newton and Hyde Park, which are included in the Metropolitan Water Dis- 
trict, but have not been supplied from the Metropolitan Works. The populations for the years 1901 to 
1909 were revised after the census of 1905 and of 1910 became available, and consequently the figures in the 
reports after 1904 and 1909 differ from those published in a corresponding table in the preceding Mmual 
reports. 
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Table No. 34. — Chemical Examinationa of Water from a Faucet in Boston, 

from 1892 to 1911. 

[Farts p€r 100,000.] 



Ybab. 



1893, 
18M, 



1896, 
1897, 
1898, 



1900, 
1901, 
1902, 
1903, 
19M, 
1905, 
1906, 
1907, 
1906, 
1909, 
1910, 
1911, 



COLOB. 



J 



04 



.37 
.61 
.60 
.72 
.40 
.66 
.41 
.23 
.24 
.24 
.26 
.26 



37 
63 
68 

60 
45 
66 
40 
28 
20 
20 
80 
20 
23 
24 
24 
22 
19 
18 
14 
26 



Rbbzous on 
evapobation. 



1 



4.70 
4.64 

4.64 
4.00 
4.29 
4.82 
4.19 
8.70 
8.80 
4.43 
8.03 
8.98 
8.93 
8.86 
8.86 
8.83 
8.60 
8.46 
8.06 
4.18 



a 

o 

J 






1.67 
1.84 
1.88 
2.02 
1.6^ 
1.84 
1.60 
1.80 
1.20 
1.64 
1.66 
1.60 
1.69 
1.69 
1.39 
1.40 
1.36 
1.43 
1.24 
1.66 



Ammonia. 



I 



ALBUMINOID. 



I 



I 



I 



OQ 



0007 


.0168 


.0138 


.0010 


.0174 


.0147 


.0006 


.0169 


.0160 


.0006 


.0197 


.0176 


,0006 


.0166 


.0142 


.0009 


.0193 


.0177 


.0008 


.0152 


.0136 


0006 


.0136 


.0122 


.0012 


.0157 


.0139 


.0013 


.0158 


.0142 


.0016 


.0139 


.0119 


.0013 


.0125 


.0110 


.0023 


.0139 


.0121 


.0020 


.0146 


.0124 


.0018 


.0169 


.0134 


.0013 


.0129 


.0109 


.0011 


.0116 


.0092 


.0011 


.0128 


.0103 


.0013 


.0118 


.0102 


.0016 


.0166 


.0128 



.0030 
.0027 
.0019 
.0022 
.0023 
.0016 
.0016 
.0014 
.0018 
.0016 
.0020 
.0016 
.0018 
.0021 
.0025 
.0020 
.0024 
.0025 
.0016 
.0020 



O 



.41 
.38 
.41 
.40 
.37 
.40 
.29 
.24 
.25 
.30 
.29 
.30 
.34 
.36 
.34 
.33 
.33 
.28 
.28 
.88 



NiTBOOBN 



I 



I 



.0210 
.0143 
.0106 
.0171 
.0156 
.0137 
.0097 
.0137 
.0076 
.0173 
.0002 
.0142 
.0110 
.0083 
.0054 
.0068 
.0092 
.0034 
.0030 
.0029 



.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0000 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0000 
.0000 
.0000 



.60 
.63 
.69 
.56 
.64 
.44 
.36 
.38 
.42 
.40 
.39 
.37 
.36 
.36 
.32 
.26 
.25 
.22 
.33 



1.9 
1.8 
1.7 
0.7 
1.4 
1.6 
1.4 
1.1 
1.3 
1.7 
1.8 
1.5 
1.5 
1.4 
1.3 
1.3 
1.2 
1.3 
1.1 
1.4 



Note relating to Chemical Examinations of Water, Tables Nos. 28-81^. 

The chemical examinations contained in the tables were made by the 
State Board of Health. Previous to the year 1904 colors were deter- 
fiiined by the Nessler standard, but the corresponding values by the 
platinum standard are also given, for the purpose of comparison with 
colors determined in the laboratory of the Metropolitan Water and 
Sewerage Board, as given in subsequent tables. The odor recorded is 
taken in such a way that it is a much stronger odor than would be no- 
ticed in samples drawn directly from a tap or collected directly from a 
reservoir. The important samples are collected and examined semi- 
Dionthly or monthly. 
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Table No. 36. — iVumfeer of Baderta per Cvbtc Centimeter in Water from Varuma 

Parte of (he Metropolitan Wai^r Works, from 1898 Ui 1911, indtmve. 

[AveiMM of wsekly determliutiaiu.] 
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High Bervioe, 
PlAoe. 
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1908; 
IBIK 
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Table No. 37. — Coiors of Water from Various Parts of the Metropolitan Water 
Works in 1911. (Means of Weekly Determinations.) 







s'un^>. 


^H^^S 


B?oi1." 


La™ 




No.2. 


No. 3. 




Month. 


1 


i 
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1^ 
ll 


1 


i 

r 


1 


» 


1 

3 


•5 = 

1° 


a 

1 


I 


1 


1 

a 
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|i 


jBDUBin 

Februu 
Murcli, 






10 


10 


10 


3J 
10 


37 

i 

16 


i 

38 
30 

I 






8 
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18 
S3 
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12 
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13 

8 
10 


10 


20 


2 
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30 

1 
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Table No. 37. — Cdort of Water, etc. — Concluded. 

(PUtinum Sundud.l 









CHasnrurHiLL 
Rbsbbvoxb. 


Spot 

POHD. 


i FXLLS , 

RnxR- i 

VOIR. 


nobthsrn 
Skbvxcb. 


Southern 
Sbrvice. 


Month. 


1 


n 

r 
1 

Hi 


• 

e« 

H 
1 


1 


1 

••• 

§ 

m 


Tap at Qlenwood 
Yard, Medford 
(Low Service). 


Tap at Fire Station, 
Hancock Street, 
Everett (High 
Service). 


Tap at 185 Boybton 
Street, Boston 
(Low Service). 


Tap at 1 Aahburton 
Place, Boston 
(High Service). 


January, . 
February, . 
Much. . 

r-. : . 

June, . 

July. . . . 

August, 

September, 

October, . 

November, 

December, 






11 
27 
30 
45 
42 
37 
37 
13 
14 
20 
19 
19 


19 
17 

18 

11 
10 
10 
12 

12 


11 

22 
23 
37 
40 
33 
29 
14 
11 
17 
17 
18 


9 
11 
10 
11 
12 
12 
12 
11 
10 
12 
12 
10 


9 
10 
10 
11 
11 
12 
12 
11 
10 
12 
12 
10 


11 
22 
23 
35 
39 
32 
29 


9 
10 
10 
11 
11 
12 
12 
12 
10 
11 
12 
10 


11 
22 
23 
25 
30 
26 
22 
12 
10 
12 
! 14 
14 


11 
22 
23 
35 
39 
33 
29 
14 
11 
17 
17 
18 


Mean, . 




• 


26 


14 


23 


11 


11 


22 


11 


18 

1 


22 



Table No. 38. — Temperatures of Water from Variom Parts of the Metropolitan 
Water Works in 191 L {Means of Weekly Determinations,) 

[The tempersturee are taken at the same places and times as the samples for microscopical examination; 
the depth given for each reservoir is the depth from high water mark.] 

[Degrees Fahrenheit.] 









Fbaminoham 


Lake 






SUDBUBT RbSEBVOIB 


Resebvoib No. 


Cochxtuate 




Wachubett 


(Depth at 


3 (Depth 


(Depth 




Rbsebvoxb. 


Place of Obsebvation 


at Place op 


AT Place of 






54.5 Feet). 


Obsebvation 


Obsebvation 


Month. 






20.5 Feet). 


62.0 Feet). 

































• 






• 




M 




• 






• 






* 


1 


• 

i 


• 


9< 


• 

1 


5s 


• 


1 


• 

i 


• 


1 


• 

i 




1 

OQ 


3 


o 




.•2 


1 


■go 


QQ 




1 


1 


i 


1 


January, 


32.9 


33.5 


33.8 


35.3 


37.1 


38.0 


34.0 


35.7 


35.8 


35.9 


36.2 


37.6 


38.2 


February, . 


33.6 


34.4 


34.5 


34.0 


37.1 


38.3 


33.6 


34.9 


35.0 


35.1 


35.7 


37.0 


38.0 


March, 


35.5 


36.3 


36.3 


36.0 


38.0 


39.0 


36.6 


37.4 


37.5 


37.5 


37.7 


38.0 


39.0 


April. . . 


39.5 


39.5 


39.6 


41.9 


41.8 


41.8 


44.7 


44.3 


43.6 


43.9 


37.5 


39.0 


39.0 


May, . . . 


56.9 


48.7 


47.0 


62.1 


59.0 


56.9 


60.6 


63.5 


61.4 


60.4 


64.8 


53.1 


49.3 


June, . 


63.3 


50.8 


49.2 


69.0 


67.1 


66.3 


54.0 


67.9 


67.7 


67.0 


67.9 


55.4 


50.6 


July, . . . 


77.3 


51.5 


50.8 


79.1 


73.4 


69.9 


57.2 


79.0 


77.4 


75.7 


79.3 


60.4 


56.9 


August, 


74.9 


62.8 


56.4 


74.6 


72.8 


70.9 


59.1 


73.6 


73.1 


72.6 


73.1 


58.1 


52.3 


September, 


68.0 


55.3 


52.8 


68.0 


67.3 


66.4 


63.0 


66.9 


66.9 


66.9 


66.5 


53.9 


47.6 


October/ . 


58.3 


54.4 


51.8 


55.9 


56.2 


55.5 


53.9 


54.8 


54.8 


54.8 


54.0 


51.9 


46.8 


November, . 


46.4 


46.9 


46.6 


44.0 


44.4 


44.3 


49.8 


42.4 


43.6 


42.4 


41.5 


44.8 


44.1 


December, . 


40.1 


40.3 


40.1 


37.1 


37.4 


37.4 


38.3 


36.4 


36.4 


36.4 


37.0 


37.8 


38.0 


Mean, . 


52.2 


46.2 


44.9 


53.1 


52.6 


52.1 


48.7 


53.1 


52.8 


52.4 


52.6 


47.3 


45.0 
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Table No. 38 — Temperatures of Water, etc. — Conduded. 

|D«cniM Fahnaheit.l 
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S3.3 
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6S.7 


S7.3 



Table No. 39. — Temperatures of the Air at Three Stations on the Metropolitan 
Water Works in 1911. 







[DegieMFshrenhei 


-1 










































mo™. 


s 
3 


1 


? 


1 


i 


1 


. 




i 






9 






a 




3 


a 






18 


10 




17 


20 




17,0 


10 


i7,7 










































iS'' : : : : 
































































































































































07,0 


H.O 




M,0 


14.0 










a™,., . . . 






».! 


- 1 - 


4«.fi 


- 


- 


«8,1 



.. 67.1 AND SEWERAGE BOARD. 

I 



J' 

I 

I 



II I > 1 1 



I 

I 

r 

I 

s 

i 

I 



I, 

i 



METROPOLITAN WATER 



IPub. Doc. 







s 


E " 


a 


1 " 


a 


1 ^ 


s 


i ' 







No. 57.] 



AND SEWERAGE BOARD. 



215 



I: 



"3 



6Q 



1^ 



•§ 



fc 



•§■1 






5S 

O 



e3 



m 



S 



I 



A 



M 



n 



Q 
H 

o 
a 

o 

n 












I I I I I I 



I I I i I I I I I I I I 






I I I i I I 



I I i I I I I I I I I I 



oS ^»^t>. (o ^ e\« c5 t^«^a5 00 M wS o o» S rs: 






e^ 00 9 « o» lO «» o -lo d( SB iS o to K s ^ ^ 



I i I I I I I I I 



») eoio 

00 0* 






^|co •O'-go-agJ 






eoow 
t^ioeo 



2200 
to t^ 



I •^ I 



.-too 
«oo5 






I ^ I 



e4 



»oec I 

OOO 

00 «o 



00 eo 



SI • ' 

CO 

a* 



I 1 I I 



S<o«o 

NCsT 






I 



I I 



I I 



I I 



I I 



I I 



I I 



I I 



T 



CO 

o 



3 

08 

P.- 
I 



s 



S 



00 






n 



is 



•o 



M 

M 



ir 






■lO 

:»o 



^c5 

g*eo 
CO 






s 



3 



CO 00 

CO 



coo 
CO 
o 



gco 
*2co 



a»co 
2§§ 



o 

■ 

o 



gen 



eqoo 






^• 



00 • 



CO • 



.(4 



a «... k (4 • A 

||lli§dl||||§5.a^ 



49 

a 
p 



33 



OQ 



o 
a 
.S 

1 

00 

s 

a 



216 



METROPOLITAN WATER 



[Pub. Doc. 



Table No. 43. — Number of Service Pipes, Meters and Fire Hydrants in the 
Several Cities and Tovms supplied by the Metropolitan Water Works, Dec. 
Slf 1911, and the Number of Services and Meters installed during the Year 
1911. 



CiTT OR Town. 



Services. 



Meters. 



Fire 
Hydrants. 



Services 
Installed. 



Meters 
Installed. 



Boston, . 
Somerville, 
Maiden, . 
Chelsea, . 
Everett, . 
Quincy, . 
Medford, . 
Melrose, . 
Revere,^ . 
Watertown, 
Arlington, 
Milton, . 
Winthrop, 
Stoneham, 
Belmont, . 
Lexinffton, 
Nahant, . 
Swampsoott, 
Total, 



05,037 
12.259 
7,632 
4,510 
5,466 
7,746 
4,563 
3,620 
3,662 
2,156 
2.181 
1,510 
2,553 
1,491 
1,008 
883 
559 
1,535 



158.371 



25,975 
6,526 
7,314 
4,252 
1,560 
4,801 
4,542 
3,863 
1,268 
2,130 
1,536 
1,510 
2,487 
826 
1,008 
615 
284 
1.535 



72,032 



8,234 
1,082 
482 
356 
537 
873 
567 
327 
203 
343 
414 
367 
237 
118 
198 
148 
81 
151 



14.718 



1,441 

137 

197 

80 

159 

444 

175 

37 

208 

114 

141 

74 

84 

36 

103 

48 

37 

66 



3,581 



7,565 
770 
177 
1.172 
377 
2,167 
353 

87 
377 

60 
248 

74 
101 
193 
103 
140 

67 

79' 



14,100 



^ Includes small portion of Saugus. 
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Wateb Works Statistics for the Teae 1911. 
le Metropolitan Water Works supply the Metropolitan Water Dis- 
, wbioh incltidea the following cities and towns : — 



„.„..„. 


Census of 1>10. 


ESlimat«d 
July 1. 1»11. 




mjiBi 
77.236 
t4.*M 
3Z,1E2 
m.80» 
33,«4 
JI.M2 
23,11» 
16.J0T 
1B.TW 
18^19 

ui.m 
rm 

10.132 
7.090 
e.2M 
*.BI8 
5.M2 
l,iS4 
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13.330 
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i,<mi.2H 


1,101.630 
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Mode of Supply. 
27 per cent, by gravity. 
73 per cent, by pumping. 

Pumping. 

Vkestnut Hill Pumping Station, No. 1: — 

Mere of pumping machinery, Holly ManDfacturing Company, Qaintard 

[ron Works and E. P. AUis Company. 

scription of coal used : — Bituminous : Beaver Bun and Somnan. Anthra- 

dte: buckwheat. Price per gross ton in bins: bitominous $3.98 to $4.06, 

rackwheat $2.88. Average price per gross ton $3.81. Per cent, ashes, 12.3. 

'Chestnut Hill Pumping Station, No. 2: — 

ilders of pumping machinery, Holly Mannfactoring Company. 

Bcription of coal used: — Bituminous: Beaver Ban, South Fork, Atlas, 

)unlo, Logan, New River, and Spangler No. i. Anthracite: buckwheat. 

Price per gross ton in bins: bituminous $3.82 to $3.95, buckwheat $2.69. 

Lverage price per gross ton $3.60. Per cent, ashes, 12.6. 

ipot Pond Station: — 

ilders of pumping machinery, Geo. F. Blake Manufacturing Company and 

lolly Manufacturing Company. 

Mription of coal used : — Bituminons : Pocahontas and Kew Biver. 

Anthracite: screenings. Price per gross ton in bins: bituminous $4.35 to 

i4.91, screenings $2.50. Aven^ price per gross ton $3.61. Per cent. 

ishes, 12.9. 





Cbebthdt Hnj. PiTii?iNa 
8rinoKB — 




No. 1. 1 No. 2. 




-asr 

iMldS. 


£acin> 
No. 4. 


&% 






30,000,000 










, ot pumping, fi«u™d on piiiDiaBg atodon BipenaBB, 

J pumpage [or yor, i»i7Ht«d lor sUp (million (alloni). . 

«ae dynunk beiid (fnt) 

una pumped pai pound of coal, 

parmi]limgBlkioand.edw™«voir. 


»4.»4,2T 
«71.M 
128,14 
S74.08 

«9,i90,oao 

(7.4J7 


|19,8«.S1 
1,804,M 
137,77 
1,310.60 

I3.4IS 
.0368 


tlS,71B.^ 

m.S4 

1.47t.99 

IM.730,000 

U.V37 
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CbwihijtEiu. 


Bfot Pond 
SrinON, 




'■^■S.^'' 


"-S 














F pumpun, 6«uied on pumpio* atstion BP 


floKa, 


130,773. fl7 


113^ 


lumpass lor ynr, DOrrecMd loi alip [millioi 


WllOM). 


17.530.71 


2.7 








1 


s pumped per pound of coal. 




2,«a7,lfl 


1,1 






1M,«80,OC« 


128,« 





















Conaumption, 
aated total population of the nineteen dties and towns 
}plied wholly or partially during the year 1911, . . 1,0'. 

. consumption (gallons), pump basis, .... 40,316,3! 
age daily consumption (gallons), pump basis, . . 110,4! 
<ns per day to each inhabitant, pmnp basis, . 



Didribtdion 







Waters 


If i uaed 


eO 10 B inch. 

1.56 

101-58 

24 

m 






60 i- 


kms, lea leucth sbandoued (milea). 


38 
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, pip« DOW in u«, . , , 
added, 


IG8J 
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Appendix No. 4. 



Contracts made and pending during 

Contracts relating to ths 



2 
8 



ft 





8 
9 



1. 

Num- 
ber 
of Con- 
tract. 



68^ 

73 
81 



821 



83^ 
89 1 

90 



91 
93 1 



2. 

WORK. 



Additions to the pumping 
plant at Deer Island, 
Boston Harbor. 

Additions to the pumping 
plant at East Boston. 

Section 66, extension of 
North Metropolitan Sys- 
tem in Broadway, Maiden 
to Everett. 



4,400 tons of ooal: — 
3,000 tons for East Boston 

pumping station. 
1,000 tons for Charlestown 

pumping station. 
400 tons for Alewife Brook 

pumping station. 

2,600 tons of ooal for Deer 
Island pumping station. 

Steam, blow-off, feed water 
and condenser piping at 
East Boston pumping 
station. 

4,250 tons of coal: — 
2,900 tons for East Boston 

pumping station. 
1,000 tons for Charlestown 

pumping station. 
350 tons for Alewife Brook 

pumping station. 

2,600 tons of ooal for Deer 
Island pumping station. 

Covering for boilars; smoke 
flues, neater, pipmg and 
accessories at East Boston 
pumping station. 



Num- 
ber 
of 

Bids. 



1 

8 



6 
3 
2 

3 

7 



3 
3 
2 

4 

ft 



Amoumt of Bid. 



i. 

Next 
to Lowest. 



$69,230 00 > 



16,631 38 



14.12 per 

ton. 
14.09 per 

ton. 
$4.85 per 

ton. 

14.22 per 
ton. 

$5,553 00 



$3.79 per 

ton. 
$3.86 per 

ton. 
$4.60 per 

ton. 

$3.92 per 
ton. 

$2,323 00 



6. 

Lowest. 



$51,990 00 



37,000 00* 



16,184 00 > 



$4.10 per 
ton.« 

$3.90 per 
ton.' 

$4.55 per 
ton.« 

$4.20 per 
ton.s 

$5,400 00> 



$3,725 per 

ton.« 
$3,725 per 

ton.s 
$4.35 per 

ton.« 

$3.92 per 
ton.* 

$2,236 00> 



Contractor. 



Allis-Chalmers Co., 
Milwaukee, Wis. 



Aliis-Chalmers Co., 
Milwaukee, Wis. 

A. G. Tomasello, Bos- 
ton. 



New England Coal and 
Coke Co., Boston. 



Metropolitan Coal Co., 
Boston. 

Lumsden & Van Stone 
C6., Boston. 



New Endand Coal and 
Coke Co., Boston. 



Staples Coal Co., Bos- 
ton. 

The Philip Carey Co., 
Boston. 



1 Contract completed. 



> Contract based upon this bid. 
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I 1911 — Sewerage Works. 



ComplatiaD 
olWork. 



tt of PriDcipsl Itenu of 
made tu ISll. 



V»lnB ot Wock 
done 

Dm. », 1>11. 



Dso. 17, 1911 
Dm. t, leil 



June 1. ISll 



: PortlBDd o 



10,903 12 
t,40a<H 



3f2.S401bB. delivered in 



and plunnc magneau oaverioE lor 
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Contracts made and pending dxtbino 

Contracts relating to the 



1 

2 
3 
4 

5 

6 



1. 

Num- 
ber 
of Con- 
tract. 



2. 

WORK. 



83^ 


841 


851 


87* 


881 


91 


92 



500 tons of ooal for Nut 
Island screen-house. 

2,300 tons of ooal for Ward 
Street pumping station. 

400 tons of coal for Quincy 
pumping station. 

Receiving basin, founda- 
tions and appurtenances 
for sewage liftmg station, 
Hough's Neck, Quincy. 

Sewage lifting station build- 
ing,Hough'sNeck, Quincy. 

2,350 tons of coal: — 
1,900 tons for Ward Street 

pumping station. 
450 tons for Nut Island 

screen-house. 

375 tons of coal for Quincy 
pumping station. 



S. 

Num- 
ber 
of 

Bids. 



4 
3 
3 

8 

6 

4 

3 



Amount or Bid. 



i. 

Next 
to Lowest. 



94.24 per 
ton. 

14.45 per 
ton. 

$4.80 per 
ton. 

$10,800 00 



1,760 00 



13.95 per 

ton. 
14.03 per 

ton. 

14.75 per 
ton. 



6. 

Lowest. 



$4.20 per 
ton.« 

$4.29 per 
ton.s 

$4.50 per 
ton.« 

$9,371 00> 



1,725 00> 



$3.92 per 
ton.« 

$4.02 per 
ton.« 

$4.45 per 
ton.« 



Contractor. 



Metropolitan Coal Co., 
Boston. 

Staples Coal Co., Bos- 
ton. 

Frost Coal Co., Dor> 
Chester. 

John Cashman & Sons 
Company, Quinqy. 



C. A. Dodge Company, 
Cambridge. 



Staples Coal Co., Bos- 
ton. 



Neponset Coal Co., 
Dorchester. 



1 Contract completed. 



3 Contract based upon this bid. 
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THE Yeab 1911 — SEWBBA.OE WoBKS — Continued. 
South Metropolitan System. 



7. 


t. 


9. 


10. 




Date of Con- 
tract. 


Date of 

Completion 

of Work. 


Prices of Principal Items of Contracts 
made in 1911. 


Value of Work 

done 
Dec. 31, 1911. 




July 25, 1910 


June 1, 1911 


- 


$1,650 00 


1 


July 25. 1910 


June 1, 1911 


- 


6,427 10 


2 


July 25, 1910 


June 1, 1911 


- 


1,179 79 


3 


Aug. 29, 1910 


May 13, 1911 


- 


9,501 64 


4 


Nov. 14, 1910 


Mar. 21. 1911 


- 


1,725 00 


5 


July 5, 1911 


•• 


$3.92 per ton of 2,240 lbs. delivered in bins at Ward 

Street pumping station. 
$4.02 per ton of 2,240 lbs. delivered on wharf at Nut 

Island screen-house. 


4,095 22 


6 


July 5, 1911 




$4.45 per ton of 2,240 lbs. delivered in bins at Quincy 
pumping station. 


745 07 


7 
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CONTRACTB MADE AND FENDINO DOHINO THE YbAB 1911 — SeWEBAOE WoHKS 

— Condvded. 



Summary of Contracts. ' 






31, 1»11. 




U«ZUH 










Tol<>l<.IIB<«Mnicumad8>ndpeiidiDcdurin<theyM.rmi 
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Financial Statement peesented to the General Court on 

Jandaby 10, 1912. 
The Metropolitan Water and Sewerage Board respectfully presents 
be following abstract of the account of its doings, receipts, expendi- 
ures, dbbuisements, assets and labilities for the year ending November 
0, 1911, in accordance with the provisions of chapter 235 of the Acts of 
he year 1906. 

Metropolitan Water Works. 
CoJistntction. 
The loans authorized for expenditures under the Metropolitan Water 
iCts, the receipts which are added to the loan fund, the expenditures for 
lie construction and acquisition of works, and the balance available on 
)ecember 1, 1911, have been as follows: — 

joaos authonzed under Metropolitan Water acts, . . 142,090,000 00 

leceipt from town of Swampscott for admissioa to Metropolitan 
Water District, paid into Loan Fund (St. 1909, c. 320), . . 90,000 00 

Receipts from the salea of property which are placed to the credit 
of the Metropolitan Water Loan Fund: — 
For the year ending November 30, 1911, . $24,674 02 
For the period prior to December 1, 1910, . 175,779 50 



mount approved for payment by the Board out of the Metro- 
politan Water Loan Fund: — 
For the year ending November 30, 1911, . $445,281 57 
For the period prior to December 1, 1910, 41,479,746 91 



200,453 52 



$42,380,453 52 



41,925,028 48 



Bidance December 1, 1911, , $455,425 04 
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The amount of the Metropolitan Water Loan bonds issued and out- 
standing at the beginning of the fiscal year was $41,398,000. At the 
end of the year the amount of the loans was $41,738,000. The Metro- 
politan Water Loan Sinking Fund amounted at the beginning of the 
year to $8,070,383.46, and at the end of the year to $8,927,838.95. The 
net decrease in the debt for the Metropohtan Water Works was $517,- 
455.49. 

Maintenance. 

Amount appropriated for the maintenance and oper- 
ation of works, for the year ending November 30, 
1911, $419,800 00 

Balance of special appropriation for the improve- 
ment of the Cochituate watershed (1909-1910) 
remaining, 13,307 38 

Receipts credited to this fund for year ending Novem- 
ber 30, 1911, 25,328 67 

$458,435 95 

Amount approved by Board for maintenance and op- 
eration of works during year ending November 30, 
1911, 380,036 25 

Balance December 1, 1911, $78,399 70 

This balance includes the siun of $1,441.98 appropriated for the im- 
provement of the Cochituate watershed which remains to be expended 
for the completion of the work. There is also included in the balance the 
sum of $15,000 appropriated for the protection of the water supply in 
Newton, which work is to be undertaken in the current year. 

The Board has also received during the year ending November 30, 
1911, $33,890.69 from rentals, land products and other proceeds from 
the operations of the Board which, according to section 18 of the Met- 
ropolitan Water Act, are applied by the Treasurer of the Common- 
wealth to the payment of interest on the Metropolitan Water Loan, to 
sinking fund requirements, and expenses of maintenance and operation 
of works, in reduction of the amount to be assessed upon the Metropolitan 
Water District for the year. 

Sums received from sales of water to municipalities not belonging to 
the District and to water companies, and from municipalities for ad- 
mission to the District, have been applied as follows: — 
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le period prior to December 1, 1906, distributed to the citjes 
towna of the District, as provided by section 3 of the Metro- 
tan Water Act, $219,865 65 

le period be^nning December 1, 1906, and prior to Decem- 
1, 1910, applied to the Metropolitan Water Loan Sinking 
id, as provided by chapter 238 of the Acts of 1907, 20,649 35 

le year banning December 1, 1910, and ending November 
1911, applied to the Metropolitan Water Loan Sinking Fund, 
irovided by sfud last-named act, 6,137 74 



$246,652 74 
Metropolitan Sewerage Works. 
Construction. 
e loans authorized under the various acts of the Legislature for 
instruction of the Metropolitan Sewerage Works, the receipts 
1 are added to the proceeds of the loans, and the expenditures for 
ruction, are given below, as follows ; — 

North Metropolitan System. 
I authorized for expenditures for construction 
ler the various acta, including those for the 
,'ere, Belmont and Maiden extensions and 
rth System enlai^ment and extension, . .16,635,865 73 
pta from sales of real estate and from miaeel- 
eoua sources, which are placed to the credit of 
North Metropolitan System: — 

i'or the year ending November 30, 1911, . . 1,168 86 

i"or the period prior to December 1, 1910, , 63,391 78 
mt approved for payment by the Board ' out 
Jie Metropolitan Sewerage Loan Fund, North 

i'or the year ending November 30, 1911, . . $181,624 28 

■or the period prior to December 1, 1910, . 6,498,237 94 

$6,700,426 37 16,679,862 22 
talance December 1,1911, $20,564 15 
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South Meirapolitan System. 

Loans authorized for expenditures for construc- 
tion under the various acts, applied to the con- 
struction of the Charles River valley sewer, Ne- 
ponset valley sewer, High-level sewer and 

e3rtension, $8,867,046 27 

Receipts for piunping, sales of real estate and from 
miscellaneous sources, which are placed to the 
credit of the South Metropolitan System: — 
For the year ending November 30, 1911, . . 2,225 69 
For the period prior to December 1, 1910, . 11,406 82 
Amount approved by the Board for payment as 
follows: — 
On account of the Charles River valley sewer, $800,046 27 

On account of the Neponset valley sewer, . 911,531 46 

On account of the High-level sewer and exten- ^ 
sion: — 
For the year ending November 30, 1911, . 20,904 63 

For the period prior to December 1, 1910, 7,080,502 40 

$8,880,678 78 $8,812,984 76 
Balance December 1, 1911, $67,694 02 

The loans for the Metropolitan Sewerage Works outstanding at the 
beginning of the fiscal year amounted to $15,440,912, and at the end 
of the year to $15,502,912. The amount of the Metropolitan Sewerage 
Sinking Fund was at the beginning of the fiscal year $1,929,528.07, and 
at the end of the year was $2,1S0,653.98. The net decrease in the debt 
for the Metropolitan Sewerage Works was $189,125.91. 

Maintenance. 

North Metropolitan System. 

Appropriated for the year ending November 30, 1911, . . . $152,800 OO 
Balance of special appropriation for the restoration and equipment 

of the East Boston pumping station (1908), remaining, . 849 43 

Receipts from pumping and from other sources, which are returned 

to the appropriation: — 
For the year ending November 30, 1911, 376 23 

$154,025 66 
Amount approved for payment by the Board: — 

For the year ending November 30, 1911, 149,717 64 



Balance December 1, 1911, $4,308 02 
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South Melropotilan Syitem. 
iropriated for the year ending November 30, 1911, . . . 1101,800 00 
dpts from sales of property and for pumping, which are 
•turned to the appropriation: — 
For the year ending November 30, 1911, 358 61 

$102,158 61 
ount approved for payment by the Board: — 
For the year ending November 30, 1911, 100,094 61 

December 1, 1911, 12,064 00 



1 



• I 

•I 
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South Metropolitan System. 

Loans authorized for expenditures for construc- 
tion under the various acts, applied to the con- 
struction of the Charles River valley sewer, Ne- 
ponset valley sewer, High-level sewer and 

extension, $8,867,046 27 

Receipts for pumping, sales of real estate and from 
miscellaneous sources, which are placed to the 
credit of the South Metropolitan System: — 
For the year ending November 30, 1911, . . 2,225 69 
For the period prior to December 1, 1910, . 11,406 82 
Amount approved by the Board for payment as 
follows: — 
On account of the Charles River valley sewer. 
On account of the Neponset valley sewer. 
On account of the High-level sewer and exten- ^ 
sion: — 
For the year ending November 30, 1911, . 
For the period prior to December 1, 1910, 

$8,880,678 
Balance December 1, 1911, 

The loans for the Metropolitan Sewerage Works c 
beginning of the fiscal year amounted to $15,440,91 
of the year to $15,502,912. The amount of the Me^ 
Sinking Fund was at the beginning of the fiscal yea 
at the end of the year was $2,1S0,653.98. The net 
for the Metropolitan Sewerage Works was $189, T 

Maintenance. 

North Metropolitan System. 

Appropriated for the year ending November 30, 1911 
Balance of special appropriation for the restoration n 

of the East Boston pumping station (1908), rema' 
Receipts from pumping and from other sources, whi 

to the appropriation: — 
For the year ending November 30, 1911, . 



Amount approved for payment by the Board: 
For the year ending November 30, 1911, 

Balance December 1, 1911, . 
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Appropriation 
for extending 
the metropoli- 
tan water 
works to the 
town of 
Hyde Park. 



Metropolitan 
water loan. 



Chapter 464. 

An Act to authorize the metropolitan water and sewer- 
age BOARD TO extend THE SOUTHERN HIGH SERVICE WATER 
SYSTEM TO THE TOWN OF HYDE PARK. 

Be it enacted, etc, as follows: 

Section 1. The sum of two hundred and twelve thousand 
dollars shall be allowed and paid out of the treasury of the com- 
monwealth from the Metropolitan Water Loan Fund for the 
extension of the southern high service of the metropolitan water 
works for the supply of water to the town of Hyde Park. 

Section 2. For the purposes aforesaid the metropolitan 
water and sewerage board may, in addition to providing for the 
improvements for which expenditures have hitherto been au- 
thorized, expend any sum heretofore appropriated for the con- 
struction of the metropolitan water works. To meet the further 
expenditures incurred under the provisions of this act, and not 
so provided for, the treasurer and receiver general shall, from 
time to time, issue upon the request of said board, bonds in the 
name and behalf of the commonwealth, to be designated on 
the face thereof. Metropolitan Water Loan, to an amount not 
exceeding two hundred and twelve thousand dollars, in addition 
to the sum of forty-one million eight hundred and seventy- 
eight thousand dollars authorized to be issued by chapter four 
hundred and eighty-eight of the acts of the year eighteen hundred 
and ninety-five and acts in amendment thereof and in addition 
thereto, and the provisions of said chapter four hundred and 
eighty-eight and of acts in amendment thereof and in addition 
thereto shall apply to this additional loan. 

Section 3. This act shall take effect upon its passage. 
[Approved May 18, 1911, 



Eight hours 
to constitute 
a day's work 
for public 
employees. 



Chapter 494. 

An Act to constitute eight hours a day's work for public 

employees. 

Be it enacted, etc, as follows: 

Section L The service of all laborers, workmen and me- 
chanics, now or hereafter employed by the commonwealth or 
by any county therein or by any city or town which has accepted 
the provisions of section twenty of chapter one hundred and 
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six of the Revised Laws, or of section forty-two of chapter five 
hundred and fourteen of the acts of the year nineteen hundred 
and nine, or by any contractor or sub-contractor for or upon 
any public works of the commonwealth or of any county therein 
or of any such city or town, is hereby restricted to eight hours 
in any one calendar day, and it shall be unlawful for any officer 
of the commonwealth or of any coimty therein, or of any such 
city or town, or for any such contractor or sub-contractor or 
other person whose duty it shall be to employ, direct or control 
the service of such laborers, workmen or mechanics to require 
or permit any such laborer, workman or mechanic to work 
more than eight hours in any one calendar day, except in cases 
of extraordinary emergency. Danger to property, life, public 
safety or pubUc health only shall be considered cases of ex- 
traordinary emergency within the meaning of this section. In 
cases where a Saturday half holiday is given the hours of labor 
upon the other working days of the week may be increased 
sufficiently to make a total of forty-eight hours for the week's 
work. Threat of loss of employment or to obstruct or prevent 
the obtaining of employment or to refrain from employing in 
the future, shall each be considered to be "requiring" within 
the meaning of this section. Engineers shall be regarded as 
mechanics within the meaning of this act. 

Section 2. Every contract, excluding contracts for the Contnusu. 
purchase of material or supplies, to which the commonwealth 
or any county therein or any city or town which has accepted 
the provisions of section twenty of chapter one hundred and 
six of the Revised Laws, is a party which may involve the em- 
ployment of laborers, workmen or mechanics shall contain a 
stipulation that no laborer, workman or mechanic working 
within this commonwealth, in the employ of the contractor, 
sub-contractor or other person doing or contracting to do the 
whole or a part of the work contemplated by the contractor 
shall be requested or required to work more than eight hours 
in any one calendar day, and every such contract which does 
not contain this stipulation shall be null and void. 

Section 3. Any agent or official of the commonwealth or Penalty. 
of any county therein or of any city or town or any contractor 
or sub-contractor or any agent or person acting on behalf of 
any contractor or sub-contractor who violates any provision 
of this act shall be punished by a fine not exceeding one thousand 
dollars or by imprisonment for six months or both such fine 
and imprisonment for each offence. 
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Section 4. This act shall not apply to the preparation, 
printing, shipment and delivery of ballots to be used at a caucus, 
primary, state, city or town election, nor during the sessions 
of the general court to persons employed in legislative printing 
or binding; nor shall it apply at any time to persons employed 
in any state, county or municipal institution, on a farm, or in 
the care of the grounds, in the stable, in the domestic or kitchen 
and dining-room service or in store rooms or offices. 

Section 5. All acts and parts of acts inconsistent herewith 
are hereby repealed. [Approved May 27, 1911, 



AddltJonal 
outlet for the 
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Maiden and 
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Chafteb 512. 

An Act to provide for an outlet for the sewage of the 

CITIES of EVERETT AND MALDEN INTO THE NORTH METRO- 
POLITAN SEWERAGE SYSTEM. 

Be it enacted, etc,, as follows: 

Section 1. The metropolitan water and sewerage board 
may, in order to provide an additional outlet for the sewage 
of the cities of Maiden and Everett, acting in behalf of the com- 
monwealth, take, or acquire by purchase or otherwise, the 
existing sewer belonging to the city of Maiden from a point 
at or near the comer of Eastern avenue and Bryant street in 
said city and running northerly through Eastern avenue to a 
point at or near the middle of Broadway; and the said board 
is hereby authorized to pay to the city of Maiden the actual 
cost of the construction of the portion of the sewer so taken. 
The said portion of the sewer when so taken shall become a 
part of the iiorth metropolitan system of sewers. Upon ac- 
quiring the portion of the sewer in Eastern avenue as aforesaid 
the said board shall proceed to construct a sewer extending 
from said sewer through Broadway to a point at or near the 
boundary line between the cities of Maiden and Everett, and 
the sewer so constructed shall become a part of the north metro- 
politan system. The city of Everett may, under the direction 
of said board, connect its local system of sewers with the said 
metropolitan sewer in Broadway. The city of Maiden may, 
under the direction of said board, connect its local system of 
sewers with the said metropolitan sewers in Broadway and 
Eastern avenue and may also, subject to such direction, make 
and maintain house connections with the said sewer. The 
city of Maiden is hereby authorized and empowered to make. 
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levy and collect for its own benefit assessments of annual rates, 
or sums in lieu thereof, for said sewers in Broadway and Eastern 
avenue in the same manner in which sewer assessments are now 
made, levied and collected for its local sewers. 

Section 2. For the purpose of taking and constructing The metropoi- 
said metropolitan sewer? in Eastern avenue and Broadway ^^^ 
and for the operation and maintenance thereof, the said board, ezerciae oer; 

tarn authontyi 

acting in behalf of the commonwealth, shall have and exercise eto. 
all the authority conferred upon it by chapter four hundred 
and thirty-nine of the acts of the year eighteen hundred and 
eighty-nine and all acts in amendment thereof and in addition 
thereto, and all the provisions of said acts are made appUcable 
to the taking, construction, maintenance and operation of said 
sewers except as is otherwise provided herein. 

Section 3. To meet the expenses incurred under the pro- Metropolitan 
visions of this act the treasurer and receiver general shall, from Loan, 
time to time, issue in the name and behalf of the commonwealth 
and under its seal bonds designated on the face thereof, Metro- 
pohtan Sewerage Loan, for a term not exceeding thirty years, 
to an amount not exceeding sixty-two thousand dollars, in 
addition to the amount of such bonds heretofore authorized 
for the construction of the north metropoUtan sewerage works. 
The provisions of chapter four hundred and thirty-nine of the Certain pro- 
acts of the year eighteen hundred and eighty-nine and of chapter to^ip^i^. ^ 
four hundred and twenty-four of the acts of the year eighteen 
hundred and ninety-eight and all acts in amendment thereof 
and in addition thereto shall, so far as they may be applicable, 
apply to the indebtedness authorized by this act. 

Section 4. The treasurer and receiver general shall in Payment of 
addition to levying the assessments now required by law to 
meet the interest and sinking fund requirements of the north 
metropolitan system, assess annually upon the cities of Maiden 
and Everett, in equal shares, such sums as may be necessary 
to satisfy the interest and sinking fund requirements of the 
bonds issued under the provisions of this act. 

Section 5. Chapter five hundred and forty-seven of the Bepeai. 
acts of the year nineteen hundred and ten is hereby repealed. 

Section 6. This act shall take effect upon its passage. 
[Approved June 2, 1911. 
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Chafteb 541. 

An Act relative to wages of employees op the metro- 
politan PARK COMMISSION AND OF THE METROPOLITAN 
WATER AND SEWERAGE BOARD. 

Be it enacted, etc., as follows: 

Section 1. The wages paid by the metropolitan park 
commission and by the metropolitan water and sewerage board 
to laborers directly employed by them shall be not Jess than 
two dollars and twenty-five cents a day. 

Section 2. This act shall take effect upon its passage. 

(This bill, returned by the governor to the senate, the branch in 
which it originated, with his objections thereto, was passed by the 
senate June 5, and, in concurrence, by the house of representatives 
June 12, the objections of the governor notwithstanding, in the 
manner prescribed by the Constitution; and thereby has the " force 
of a law",) 



RemovaUi, 
■tupenaioiui, 
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oiYil servioe. 



Chaptiqb 624. 

An Act relative to removals, suspensions and transfers 

IN the civil service. 

Be it enacted, etc,, as follows: 

Section 1. Every person now holding or hereafter appointed 
to an office classified under the civil service rules of the common- 
wealth, except members of the police department of the city 
of Boston, of the police department of the metropolitan park 
commission, and except members of the district police, whether 
appointed for a definite or stated term, or otherwise, who is 
removed therefrom, lowered in rank or compensation, or sus- 
pended, or, without his consent, transferred from such oflSce 
or employment to any other, may, after a public hearing, as 
provided for by section two of chapter three hundred and four- 
teen of the acts of the year nineteen hundred and four, as 
amended by chapter two hundred and forty-three of the acts of 
the year nineteen hundred and five, and within ten days after 
such hearing, bring a petition in the police, district or municipal 
court within the judicial district where such person resides, 
addressed to the justice of the court and praying that the action 
of the officer or board in removing, suspending, lowering or 
transferring him may be reviewed by the court, and after such 
notice to such officer or board as the court may think necessary. 
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it shall review the action of said officer or board, and hear the 
vritnesses, and shall affirm said order unless it shall appear that 
said order was made by said officer or board without proper cause 
or in l^ad faith, in which case said order shall be reversed and 
the petitioner be reinstated in his office. The decision of the 
justice of said police, district or municipal court shall be final 
and conclusive upon the parties. 

Section 2. This act shall take effect upon its passage. 
[Approved Jtdy 3, 1911, 



Chaftsb 631. 

An Act to provide for the reconstruction of fox niu* 

BRIDGE OVER 8AUGU8 RIVER BETWEEN THJS CITT OF LYNN 
AND THE TOWN OF BAUGU8. 

Be it enacted, etc., cut follows: 

Section 1. Whereas public necessity and convenience re- Reoonatruction 
quire the reconstruction of the joint railway and highway bridge, bridge. 
commonly known as Fox Hill bridge, over the tide water known 
as Saugus river, between the city of Lynn and the town of Saugus, 
the county commissioners of the county of Essex, subject to 
the provisions of chapter ninety-six of the Revised Laws and 
acts in amendment thereof and in addition thereto and of all 
other general laws which may be applicable, are hereby author- 
ized and directed to reconstruct the said bridge and approaches 
thereto with a draw not less than forty feet wide in the open, 
the same to be operated by electric power. 

Section 8. In the construction of the said bridge all reason- The metro- 

Dolit&xi w&ter 

able opportunity shall be given to the metropolitan water board board may 
to maintain and operate its pipe line, now supported in part pipeUne, etc. 
by the pile structure, and such reasonable modifications of the 
plans as may be necessary shall be made by the county com- 
missioners to permit of the proper permanent relocation of the 
pipe either upon or adjacent to the finished structure: provided, Proviao. 
that all added expense due to the protection and relocation of 
said water pipe shall be paid by the metropolitan water board. 

Section 9. All acts and parts of acts inconsistent herewith Repeal, 
are hereby repealed. 

Section 10. This act shall take effect upon its passage. 
[Approved July 7, 1911. 
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Chaptbb 687. 

An Act making an appeopbiation foe opeeating the south 
meteopolitan system of sewage disposal. 

Be it enacted, etc,, as follows: 

Section 1. A sum not exceeding one hundred and one 
thousand eight hundred dollars is hereby appropriated, to be 
paid out of the South Metropolitan System Maintenance Fund, 
for the cost of maintenance and operation of the south metro- 
politan system of sewage disposal, comprising a part of Boston, 
the cities of Newton and Waltham, and the towns of Brookline, 
Watertown, Dedham, Hyde Park and Milton, during the 
fiscal year ending on the thirtieth day of November, nineteen 
hundred and eleven. 

Section 2. This act shall take effect upon its passage. 
[Approved July 15, 1911, 
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Chapteb 691. 

An Act making an appeopbiation fob operating the noeth 
meteopolitan system of sewage disposal. 

Be it enacted, etc., as follows: 

Section 1. A sum not exceeding one hundred and fifty-two 
thousand eight hundred dollars is hereby appropriated, to be 
paid out of the North Metropolitan System Maintenance Fund, 
for the maintenance and operation of the system of sewage 
disposal for the cities included in what is known as the north 
metropolitan system, during the fiscal year ending on the thir- 
tieth day of November, nineteen hundred and eleven. 

Section 2. This act shall take effect upon its passage. 
[Approved Jtdy 15, 1911. 



Appropriation 
for mam- 
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Chaptbb 696. 

An Act making an appeopbiation foe opeeating the meteo- 

politan watee system. 

Be it enacted, etc., as follows: 

Section 1. A sum not exceeding four hundred nineteen 
thousand eight hundred dollars is hereby appropriated, to be 
paid out of the Metropolitan Water Maintenance Fund, for 
the maintenance and operation of the metropolitan water system 
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for the cities and towns in what is known as the metropolitan 
water district, during the fiscal year ending on the thirtieth 
day of November, nineteen hundred and eleven. 

Section 2. This act shall take effect upon its passage. 
[Approved JtUy 15, 1911. 



Chaftbb 87. 

Resolve to provide for an investigation and a report as 

to lake cochitcjate. 

Resolved, That the metropolitan water and sewerage board ^^"^J^**^ 
and the state board of health are hereby requested to make an ^JJ^yiJJj^ 
examination of the water of Lake Cochituate and of its immedi- cJ^^^^^te 
ate tributaries, and of the adequacy of the protection of the 
purity of said water, in order to determine whether or not the 
water is suitable for a domestic water supply, and as to the 
advisabiUty of providing a method of filtration for the water. 
Said boards, acting jointly, shall report the result of their in- 
vestigation, with such recommendations for legislation as they 
may deem advisable, to the general court on or before the 
fifteenth day of January, nineteen hundred and twelve; and 
they shall submit as a part of their report an estimate of the 
cost of a method of filtration. [Approved June 6, 1911. 



Chapter 141. 

Resolve to provide for the appointment of a commission 
TO determine what damages shall be paid to the town 
OF stoneham by reason of the taking for the metro- 

" POLITAN WATER WORKS OF SPOT POND. 

Resolved, That, upon the acceptance of this resolve by the Commission 
town of Stoneham, but not more than one year after the passage damageso?* 
thereof, said town may file in the clerk's ofiice of the superior stoneham 
court for the county of Middlesex a petition for the determina- Spo**po^!* 
tion of the damages sustained by it by reason of any taking or 
act of the metropolitan water board or of the metropolitan water 
and sewerage board under authority of chapter four hundred 
and eighty-eight of the acts of the year eighteen hundred and 
ninety-five, and acts in amendment thereof and in addition 
thereto, and thereupon, after such notice as said court shall 
order, the court shall appoint a commission of three disinterested 
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persons. The commission shall, after notice and hearing, 
determine the damages specified in the petition which said town 
sustained as aforesaid and could have recovered upon a petition 
filed in accordance with the provisions of section thirteen of 
said chapter four hundred and eighty-eight, and shall report 
its determination to said court. Such determination, when 
accepted by the court, shall be final and conclusive, and the 
town shall thereupon be precluded from bringing any further 
action to recover for any damages caused as aforesaid. The 
court may allow the members of said commission reasonable 
compensation for their services, and the compensation so allowed 
and the damages, if any, determined as aforesaid shall be paid 
from the treasury of the commonwealth, and thereafter shall 
be apportioned and paid in the same manner in which the other 
expenses of the metropolitan water and sewerage board are 
apportioned and paid. [Approved July 19, 1911. 
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Chapter 146. 

Resolve to provide for a commission to investigate the 
engineering expenses of the commonwealth. 

Hesohedy That the chairman of the board of harbor and land 
commissioners, the chairman of the Massachusetts highway 
commission, the chairman of the state board of health, the chair- 
man of the metropolitan park commission and the chairman 
of the metropolitan water and sewerage board shall be a com- 
mission on engmeering expenses of the commonwealth, and 
shall investigate the engineering salaries and expenses of the 
various departments, boards and commissions of the common- 
wealth and shall determine whether there should be any re- 
organization, regrouping or change in the methods of engineer- 
ing done by the state boards, commissions and departments, 
and shall report its findings to the general court not later than 
January fifteenth, nineteen hundred and twelve. For the 
purposes of carrying out the provisions of this resolve there 
may be expended out of the treasury of the commonwealth a 
sum not exceeding one thousand dollars. [Appraoed Jvly 21, 
1911. 
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